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From: Ellinger, Scott

To: Brandwein, Sid, NMENV
Subject: April 25
Date: Friday, March 29, 2013 10:26:08 AM

Just letting you know I'll be in Albuquerque about 9:30 on April 25. |let John K. know also.

| also tried to call Nathan Myers to talk about things.
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From: Ellinger, Scott

To: Brandwein, Sid, NMENV

Subject: FW: coordinates etc. per phone call last week

Date: Monday, May 06, 2013 9:09:55 AM

Attachments: Head observation wells Dec 2012UTM, NAD 83, 13-108W to 120W, US feet.txt
Hi Sid,

You asked for the head calibration data I’'m using in the model. If you can use this file for time
being, I'll eventually get you the current one. This is the same file | sent you earlier in the year in
case you can’t find it.

From: Scott Ellinger [mailto:Ellinger.Scott@epamail.epa.gov]
Sent: Monday, May 06, 2013 9:01 AM

To: Ellinger, Scott

Subject: Fw: coordinates etc. per phone call last week

From: Scott Ellinger/R6/USEPA/US

To: "Brandwein, Sid, NMENV" <Sid.Brandwein@state.nm.us>
Date: 01/08/2013 10:38 AM

Subject: coordinates etc. per phone call last week

Here are coordinates with consistent X and Y columns. The longitude-latitude coordinates provided for
wells in KAFB Quarterly reports and other reports aren't directly useable in the model. | had to convert
longitude-latitude into UTM (NAD 83, 13-108W to 120W). I've been using Kriging to contour the
hydraulic conductivity because it appears to more closely resemble published data than other methods
(such and natural neighbors).

(See attached file: Head observation wells Dec 2012UTM, NAD 83, 13-108W to 120W, US
feet.txt)

(See attached file: hydraulic conductivity all wells UTM, NAD 83, 13-108W to 120W, US
feet.txt)

EPA's asking Kirtland for some additional data about their production wells. I'll activate well 15 as soon
| know where to place the screen.
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			KAFB-0118			1165752.45			12725765.1			1			4844.8						1			4860.09


			KAFB-0119			1166525.42			12725760.4			1			4846.2						1			4859.5


			KAFB-0121			1166873.09			12725424.9			1			4842.34						1			4857.14


			KAFB-106029			1168439.17			12732155.7			1			4850.915			1			4854.45


			KAFB-106030			1168440.97			12732184.9			1			4833.96						1			4854.39


			KAFB-106031			1168441.8			12732213.6			1			4809.015			1			4854.35


			KAFB-106032			1167637.76			12731274.5			1			4851.53						1			4855.19


			KAFB-106033			1167604.25			12731274.5			1			4833.25						1			4855.26


			KAFB-106034			1167621.53			12731243.5			1			4809.08						1			4855.23


			KAFB-106042			1169697.92			12733031.1			1			4848.08						1			4853.13


			KAFB-106043			1169679.91			12733017.7			1			4774.37						1			4853.27


			KAFB-106044			1167442.02			12727465.6			1			4834.17						1			4858.88


			KAFB-106045			1167412.49			12727494.7			1			4809.82						1			4858.8


			KAFB-106046			1168845.12			12728681.5			1			4852.83						1			4857.14


			KAFB-106047			1168788.59			12728678.9			1			4833.28						1			4856.98


			KAFB-106048			1168814.18			12728697			1			4810.09						1			4857.08


			KAFB-106049			1168768.1			12732759.7			1			4849.11						1			4853.52


			KAFB-106050			1168770.04			12732838.8			1			4833.69						1			4853.76


			KAFB-106051			1168769.35			12732804.2			1			4807.32						1			4853.8


			KAFB-106053			1169098.96			12732773.8			1			4833.24						1			4853.4


			KAFB-106054			1169101.34			12732851.9			1			4806.96						1			4853.38


			KAFB-106055			1169812.64			12732366.4			1			4849.14						1			4853.58


			KAFB-106057			1169841.81			12732365			1			4832.97						1			4853.62


			KAFB-106058			1169873.88			12732355.2			1			4807.59						1			4853.64


			KAFB-106059			1167731.45			12728773.7			1			4851.67						1			4856.84


			KAFB-106060			1167753.54			12728751.4			1			4834.71						1			4857.24


			KAFB-106061			1167769						12728771.9			1			4764.47						1			4857.78


			KAFB-106062			1168396.77			12728870.9			1			4765.6						1			4857.45


			KAFB-106063			1168382.72			12728845.8			1			4836						1			4857.27


			KAFB-1061			1167769						12728771.9			1			4846.26						1			4857.92


			KAFB-10610			1168475.01			12729842			1			4847.83						1			4856.15


			KAFB-10611			1168827.57			12729096.1			1			4851.53						1			4856.67


			KAFB-10612			1167504.56			12729133			1			4849.23						1			4856.53


			KAFB-10613			1167705.24			12729826			1			4848.61						1			4856.52


			KAFB-10614			1168428.63			12729099.1			1			4848.83						1			4856.78


			KAFB-10615			1171267.52			12731507.3			1			4842.13						1			4854.12


			KAFB-10616			1166991.03			12728263.1			1			4851.73						1			4858.19


			KAFB-10617			1168953.43			12730304			1			4844.66						1			4855.4


			KAFB-10618			1168458.4			12730511.6			1			4844.505			1			4855.61


			KAFB-10619			1168998.83			12729787.2			1			4846.375			1			4855.58


			KAFB-1062			1168396.77			12728870.9			1			4848.25						1			4857.81


			KAFB-10620			1167900.9			12730456.8			1			4846.59						1			4855.65


			KAFB-10621			1168427.86			12731164.2			1			4843.9						1			4855.21


			KAFB-10622			1169410.86			12731568.2			1			4843.52						1			4854.25


			KAFB-10623			1169743.7			12730735.1			1			4843.4						1			4854.94


			KAFB-10624			1167596.08			12728611.7			1			4849.76						1			4857.13


			KAFB-10625			1169031.02			12732373.4			1			4839.8						1			4853.81


			KAFB-10626			1169857.48			12733680			1			4846.67						1			4852.55


			KAFB-10627			1167437.03			12727495			1			4854.4						1			4858.54


			KAFB-1063			1168382.72			12728845.8			1			4848.57						1			4858.24


			KAFB-1064			1168370.56			12728870.7			1			4846.51						1			4857.29


			KAFB-1065			1168306.16			12729407.6			1			4851.495			1			4856.86


			KAFB-1066			1168348.38			12729457.8			1			4852.775			1			4856.99


			KAFB-1067			1168764.89			12729794.6			1			4847.65						1			4857.17


			KAFB-1068			1168741.05			12729804.4			1			4850.4						1			4856.84


			KAFB-1069			1168743.03			12729777.7			1			4852.29						1			4856.57


			KAFB-106201			1172676.28			12734008.2			1			4800						1			4800


			KAFB-106204			1170759.25			12733929.2			1			4800						1			4800


			KAFB-106207			1172093.15			12735115.5			1			4800						1			4800


			KAFB-0524			1168135.368			12725689.76			1			4728.76						1			4855.98


			KAFB-10628			1168348.133			12729413.28			1			4848.36						1			4856.3


			KAFB-106035			1169684.809			12731502.63			1			5343						1			4845.11


			KAFB-106036			1169706.794			12731501.35			1			5345						1			4854.36


			KAFB-106037			1169662.825			12731503.9			1			5345						1			4854.29


			KAFB-106038			1169405.901			12730154.1			1			5371						1			4855.51


			KAFB-106039			1169420.736			12730140.91			1			5369						1			4855.4


			KAFB-106040			1169399.651			12730134.17			1			5364						1			4854.4


			KAFB-106052			1169097.929			12732742.52			1			5318.93						1			4853.53


			KAFB-106064			1168370.563			12728870.71			1			4852.9						1			4856.85


			KAFB-106065			1168306.16			12729407.56			1			4833.18						1			4856.49


			KAFB-106066			1168348.38			12729457.75			1			4765.56						1			4856.59


			KAFB-106067			1168764.891			12729794.59			1			4852.56						1			4855.83


			KAFB-106068			1168741.054			12729804.44			1			4759.69						1			4855.71


			KAFB-106069			1168743.028			12729777.67			1			4833.7						1			4855.97


			KAFB-106070			1168929.334			12731017.64			1			4848.455			1			4854.49


			KAFB-106071			1168932.965			12730909.21			1			4765.295			1			4854.93


			KAFB-106072			1168929.072			12730983.98			1			4834.315			1			4853.87


			KAFB-106073			1168223.083			12730345.48			1			4832.69						1			4855.59


			KAFB-106074			1168199.711			12730327.76			1			4763.595			1			4856.16


			KAFB-106075			1168231.274			12730315.21			1			4850.51						1			4856.1


			KAFB-106076			1167813.39			12728308.09			1			4854.82						1			4856.97


			KAFB-106077			1167794.992			12728292.3			1			4833.24						1			4856.6


			KAFB-106078			1167779.952			12728307.52			1			4764.13						1			4856.23


			KAFB-106079			1168268.189			12729161.77			1			4851.64						1			4856.86


			KAFB-106080			1168232.241			12729114.1			1			4835.04						1			4856.97


			KAFB-106081			1168206.007			12729160.98			1			4764.39						1			4856.87


			KAFB-106082			1168602.531			12730413.21			1			4852.79						1			4855.54


			KAFB-106083			1168557.183			12730420.67			1			4832.01						1			4855.53


			KAFB-106084			1168589.784			12730437.43			1			4760.53						1			4855.69


			KAFB-106085			1168603.545			12731062.19			1			5317.29						1			4854.92


			KAFB-106086			1168590.927			12731048.79			1			4834.23						1			4855.14


			KAFB-106087			1168590.718			12731081.6			1			4763.49						1			4855.19


			KAFB-106088			1169265.382			12730834.97			1			4854.265			1			4854.6


			KAFB-106089			1169258.338			12730866.59			1			4835.075			1			4854.42


			KAFB-106090			1169253.468			12730894.56			1			4760.405			1			4854.92


			KAFB-106091			1169060.447			12731889.69			1			4850.275			1			4854


			KAFB-106092			1169091.465			12731871.12			1			4832.97						1			4854.19


			KAFB-106093			1169092.173			12731901.25			1			4762.93						1			4854.13


			KAFB-106094			1168133.748			12729796.26			1			4851.14						1			4856.67


			KAFB-106095			1168119.115			12729820.83			1			4833.14						1			4856.46


			KAFB-106096			1168103.898			12729793.92			1			4761.78						1			4856.75


			KAFB-106097			1167730.031			12729824.41			1			4834.23						1			4856.4


			KAFB-106098			1167726.971			12729853.92			1			4809.48						1			4856.35


			KAFB-106099			1167033.802			12729450.81			1			4834.29						1			4857.44


			KAFB-106100			1167046.681			12729425.17			1			4809.25						1			4857.4


			KAFB-106101			1166448.009			12729143.66			1			4833.845			1			4858.07


			KAFB-106102			1166417.307			12729145.19			1			4809.9						1			4857.87


			KAFB-106103			1169720.846			12730750.78			1			4836.04						1			4854.47


			KAFB-106104			1169698.051			12730768.77			1			4810.59						1			4854.58


			KAFB-106105			1169418.302			12732739			1			5349						1			4852.97


			KAFB-106106			1169420.74			12732773.97			1			5350						1			4852.91








From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; Spalding. Susan; King, Laurie; Hubner, Tara; Torcoletti, Paul

Subject: Fw: review of the KAFB Model

Date: Monday, February 11, 2013 11:36:16 AM

Attachments: Notes on the KAFB MODFLOW Model.pdf

Last week | requested a review of the Kirtland computer model by experts at Schlumberger Water Services, Inc.
and wanted to send you the results. | will be making refinements based on suggestions by Dr. Harvey (attached).
If you have any questions about what any of this means, please let me know.

From: Dougall James Miln Harvey <MHarvey4@slb.com>
To:  Scott Ellinger/R6/USEPA/US@EPA
Date: 02/11/2013 07:26 AM

Subject: review of the KAFB Model

Scott,

I went through your MODFLOW/MT3D model of the KAFB contamination site in
Albuquerque and reviewed the model from the perspective of the model set-up,
simulation and results (for both the flow and transport aspects). I also went through
some scenarios where | adjusted/refined the grid to see how it affected the results,
and have provided some suggestions.

Please find a copy of the 2 page summary of what | found attached as a PDF.

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services
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Flow model

the size of model domain

o seems OK given the problem is determining the travel time to the pumping wells

o however, the calibration issues at the south end of the model (3 high residuals) may
indicate that you need to extend the model domain southward by ~ 2500 feet so that
the model can properly determine the heads in that area

orientation

o the principle direction of flow is NNE from the contaminated site to pumping wells

o the model should be oriented in the principle direction of flow

o especially important for contaminant transport processes, where you want to reduce
the impact of numerical dispersion which can be affected by the orientation of the
finite difference grid

grid refinement

o the model domain could support greater refinement

o equal refinement of Rows and Columns is also a good idea in the area of plume
predictions given that there are steep gradients around the pumping wells

Row 1 (the first row)

o seems to be superfluous

o thereis a constant head in Row 2, which effectively makes Row 1 outside of the model
domain

o you can delete it without affecting model predictions

Column 1 (the first column) and Column 71 (the last column)

o also seems to be superfluous for the same reason

Layer 13 (the bottom layer)

o also not needed because it is assigned as Inactive for Flow

o but this doesn’t affect the predictions that the model will make

Row 101 —is a very thin row

o seems to be separating the constant head cells on either side of it (Row 100 and Row
102)

o thin rows can cause MT3D to slow down significantly, especially when there are large
groundwater gradients across the row

Boundaries

o constant heads around the entire model domain isn’t the best approach, but is OK if
the plume predictions don’t impact these boundaries

o most of the Constant Head groups have the same Start Time Head and Stop Time
Head — this is usually done for Steady State model simulations

o however, the group of Constant-Head(7) has a different Start and Stop Time head (it
reduces by 1 foot over the 1 day simulation)
= this means that the simulation will reduce the head by 1 foot over the steady state

simulation
= which means that the simulated heads shown in the model output will be based
on the Stop Time head







= if this is what you intended, that OK; if not, just change the Start Time Head to be
the same as the Stop Time Head — you should have the same results
e Properties
o Conductivity — distributed field based on Importing from a GIS file
o Storage — constant value for the entire model domain
o Porosity —also a constant value for the entire model domain
o Initial heads — distribution array based on Importing from a GIS file
e Head Observation Wells — one observation head assigned as long-term average steady
state head
e Pumping Wells — assigned negative rates to indicate they are pumping wells

Flow Simulation

e Steady-state simulation
e |[nitial Heads — from model input
e Solver settings — OK

Model Results — Calibration

e you should aim for
o NRMS < 10% NRMS error (they are currently 12.36%)

o Res. Mean =0 (currently = 0.25 feet)

e thereis atrend in the residuals at the south end of the model that is not being
reproduced in the Results (KAFB-0524,0121,0119 are calculated too high); may be a result
of the well (KAFB-2_NO) not being active
o if youremove 0524, 0121 the NRMS = 7.58, RM = 0.15 feet, which is not too bad
o you might be able to fix this issues by extending the south end of the model by 2000 -

3000 feet

Mass Transport

e Properties
o dispersion
= length of interest is approximately 9000 feet
= using Xu and Eckstein, oy~ 23 feet
= o7y =0.10-0.33 o (could be as low as 0.05)
=  oqy=0.01-0.050, (could be as low as 0.005)
o initial concentrations — distribution array which is fine
e boundary condition
o Constant Concentration = 3 mg/L
o using a Constant Concentration is a conservative approach to assigning the solute
transport boundary, but there isn’t any flow boundary in the area of the source that
would allow you to set a Point Source, so you need to be careful when you calculate
the value of the soluble concentration that you assign to the Constant Concentration
cells









72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Wednesday, February 06, 2013 2:45 PM
To: Dougall James Miln Harvey

Subject: Re: | downloaded the Zip file

Okay, | tried it again.

From: Dougall James Miln Harvey <MHarvey4@slb.com>
To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 01:12 PM

Subject: I downloaded the Zip file

Scott,

I received the Zip file containing the MODFLOW .VMF file. So, the Dropfile process works.

Now, could you send me all the files in the model folder. That is, could you zip up the entire folder and
upload it to the Dropfile?

Cheers,
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Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist
Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Wednesday, February 06, 2013 12:58 PM
To: Dougall James Miln Harvey

Subject: RE: what time would be goo for a phone call this morning about the EMS

1pm is fine.

From: Dougall James Miln Harvey <MHarvey4@slb.com>

To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 11:03 AM

Subject: RE: what time would be goo for a phone call this morning about the EMS

Scott,
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Perfect. Just got done the meetings.

How about 1:00 EST? | will call the number below (214-665-8408).

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Wednesday, February 06, 2013 11:02 AM
To: Dougall James Miln Harvey

Subject: RE: what time would be goo for a phone call this morning about the EMS

How about an early-mid afternoon time?

From: Dougall James Miln Harvey <MHarvey4@slb.com>
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To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 09:46 AM
Subject: RE: what time would be goo for a phone call this morning about the EMS
Scott,

I have another meeting in about 20 minutes. | will call after that meeting, probably about 11:30 am.
Sorry, it got busy this morning.

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]
Sent: Wednesday, February 06, 2013 9:23 AM
To: Dougall James Miln Harvey

Subject: Re: what time would be goo for a phone call this morning about the EMS

How about 10am. My number is 214-665-8408.
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From: Dougall James Miln Harvey <MHarvey4@slb.com>

To: Scott Ellinger/R6/USEPA/US@EPA

Date: 02/06/2013 07:34 AM

Subject: what time would be goo for a phone call this morning about the EMS
Scott,

What would be a good time to call this morning to discuss the EMS work?

I am in all day (and the rest of the week), and | have time to discuss the EMS.
Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

This Email message contained an attachment named
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image001.jpg

which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at

(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.
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(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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rename the file extension to its correct name.

For further information, please contact the EPA Call Center at

(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.
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should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
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From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; Spalding, Susan; King, Laurie; Hubner, Tara; Torcoletti, Paul

Subject: Fw: review of the KAFB Model

Date: Friday, February 15, 2013 1:23:46 PM

These are clarifications | needed to get from Schlumberger on the model. | don't want to drag you into the weeds,
but just keep you informed.

From: Dougall James Miln Harvey <MHarvey4@slb.com>
To:  Scott Ellinger/R6/USEPA/US@EPA
Date: 02/15/2013 12:12 PM

Subject: RE: review of the KAFB Model

Scott,

- You are correct on the dispersivity. If you convert the 9000 feet
to 2750 meters, then the longitudinal dispersivity is approximately 16.4 m
(53.7 feet).

- For boundaries, you could use General Head boundaries; these
are not as constrained as Constant head boundaries, but you are still
modeling in a large cone of depression and increasing the size of the
model domain (in combination with GHB) would minimize artificial
boundary effects on the predictison

- In Visual MODFLOW, the rows and columns are always NS and
EW, so if you rotate the model domain, you end up with maps in Visual
MODFLOW that are rotated (this is the same as in other GUIs like Vistas).
If you want to see the results in true NS, you have to export them to
GIS. For example, if you export the model grid to a DXF, you can open it
in AutoCAD or ArcGIS and see the grid rotated (and the back ground
maps in their true NS orientation)

- If you are only using Advection and Dispersion, then a higher
value of dispersion should cause EDB to move faster toward the
production wells; with no decay, the contaminant will get there, its just a
matter of time; however, the impact of higher dispersion also depends on
what concentration contour you are vieweing — with a higher dispersion,
a high concentration contour (i.e. 1 mg/L) may appear to not move as
far, and lower concentration contour (i.e. 1 ug/L) may appear to move
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farther (see Attached image); you might want to try changing the level of
grid refinement to see if it is affecting numerical dispersion

- In 3D Explorer, you can zoom in on the image using the Shift
button (it's the one on the bottom panel beside the Rotate button; just
grab the Z slider and move it to the right)

Cheers,

Miln Harvey, Ph.D., P.Eng.

Senior Hydrogeologist

Schlumberger Water Services

72 Victoria Street South, Suite 202
Kitchener, Ontario, Canada N2G 4Y9
Ph: 519-746-1798 x233

Ce: 519-212-5681

Fx: 519-885-5262

www.swstechnology.com

The information in this message is directed in confidence solely to the person(s) named above and may
not be otherwise distributed, copied or disclosed. The message may contain information that is
privileged. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

From: Ellinger.Scott@epamail.epa.gov [mailto:Ellinger.Scott@epamail.epa.gov]

Sent: Friday, February 15, 2013 11:52 AM
To: Dougall James Miln Harvey
Cc: Smith.Melissa@epamail.epa.gov

Subject: RE: review of the KAFB Model

Thanks for your review. | have a few questions just to clarify a few things.
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On Xu and Eckstein, | thought the equation was valid for units in meters but not in feet.
So the length (in feet) has to be converted to meters for the calculation, then back to feet
again for use in the model (since my units are feet)

What alternatives besides constant head boundaries placed around the domain would
make sense? There is a large city-wide cone of depression centered on the eastern side
of Albuquerque causing flow inward towards groups of production wells. Its been that
way for decades. There aren't any physical flow boundaries in the area, so my thoughts
were to use constant head boundaries to approximate the edges of the cone of
depression. Any thoughts on a better way?

I rotated the grid by constructing a separate model. On the new model, the grid lines are
vertical and horizontal and the base map is tilted. Is there a way to rotate the grid but

leave the base map oriented N-S on the screen.

The advancing front of the plume begins to dissipate over time and distance and is
especially noticeable around far down-gradient production wells, such that production
wells are not impacted above the maximum contaminant level for ethylene dibromide (0.5
ppb). A greater value of dispersion causes less EDB to move into the production well
field, as shown by the 0.5 ppb contour. 1 believe this is correct but | would appreciate

your thoughts.
In the 3D Explorer, is there a way to zoom in on a 3D image?

Thanks so much for your help.






From: Ellinger, Scott

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King. Laurie; Hubner, Tara; Torcoletti, Paul

Subject: Hydraulic Conductivity

Date: Tuesday, March 05, 2013 1:36:36 PM

Attachments: NMED March 4 input.pptx

Please have a look at this hydraulic conductivity and give me a call. Are you okay with it in general?
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Hydraulic Conductivity (K)


Slides 2-3 show property fields for K.


Slide 2 shows a NE to SW trending zone near KAFB-16.  The K seems anomalous and not what I would expect.    


Proposed fix: not include K from wells in this area.


Slide 3: Map shows revised K.  




















Questionable area circled in black.





(The model only includes the map area)











This K distribution gives better calibration








Another Problem


As you pointed out, different reports have different values for K.


I propose dealing with that by examining how sensitive the model is to changes in K.


I would multiply K by different factors and see how the model reacts. 


(The last slide has my working notes on where I have obtained K values)























Reports Used for K in Model


Hydraulic conductivity and distribution


ABCWUA data


K values keyed to pumping and monitoring well coordinates.  Pumping well coordinates for ABCWUA wells in: Bexfield, Lindberg, and Anderholm, 1999, Summary of Water-Quality Data for City of Albuquerque Drinking Water Supply Wells, 1998-97, USGS Open file report 99-195.  


K values found in:


Model K taken from:  Thorn, et., al., 1993, Geohydrologic Framework and Hydrogeologic Conditions in the Albuquerque Basin, Central New Mexico, WRI 93-4149.  [Thorn uses data from Groundwater Management Incorporated (GMI) report, and Bjorkland 1961 report].  


Note: Love 3, 4, and 5 have data reported from both GMI and Bjorkland; used data from GMI since that’s the source for data for remaining wells in model.


Ridgecrest values taken from : Source Water Assessment Albuquerque Water Supply System Public Water System No. 107-01, New Mexico Environment Department Drinking Water Bureau March 2002


Possible vertical change indicated in Hawley and Hasse, 1992, Table VI-I.  OFR-387


KAFB data


KAFB data from Kirtland AFB BFF December 2011, Quarterly Monitoring & Site Investigation Report KAFB-011-0061c, July – September 2011


KAFB file 3434 appendix A, Dec 2009 Stage 2 abatement plan:  has slug test data for nitrate area to the south


KAFB 3394, Stage 2 abatement plan, pumping test for KAFB-ST05-EX01








image1.png










image2.png


%

KAFEBND











Hydraulic Conductivity (K)

* Sides2:3 show property faldsfor K.
+ Side 2 nows 5 NE to SW tranding zone nesr
KAFE-16. The K ssems snomslous and not

st | would axpect.
— ropesedfic ot indue K from el n s area
* Side 3:Map shows revised k.








From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"

Subject: LNAPL containment well

Date: Thursday, June 13, 2013 1:50:00 PM
HI Sid,

Do you know if a pumping rate for the LNAPL containment well has been decided on, and what it is?

Thanks,
-Scott
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From: Ellinger, Scott

To: Brandwein, Sid. NMENV; Moats, William, NMENV; McDonald, William, NMENV; John.Kieling@state.nm.us
Cc: Geery, Emily, NMENV

Subject: Meeting Request

Date: Wednesday, March 20, 2013 3:33:27 PM

| hate to keep putting you guys through this, but can we meet again at your office on the model. |
would like for us to talk through the model input and construction in more detail; just a working
meeting. We didn’t really have a chance to do that the last time. (I think it’s in good shape but let’s
make sure.)

Thursdays are best for me. | was looking at April 11 or 25 first choices, April 18 third choice.
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From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Cc: Spalding. Susan; Torcoletti, Paul; Hubner, Tara; Hurlbut, Bill; King, Laurie; Smith, Melissa

Subject: Modeling Update

Date: Friday, February 15, 2013 1:18:39 PM

Attachments: Update Feb 15, 2013.pdf
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GROUNDWATER MODELING UPDATE
Week of February 15, 2013

Current Activities

¢ Since we met last December I have continued to refine the model by double checking
information and adding data effecting flow and mass transport.

¢ | have obtained a model review by Schlumberger, Inc. as previously mentioned. Their
suggestions were sent to NMED for information purposes. I will also be sending NMED
several follow-up questions/answers between myself and the reviewer so you have the
entire dialogue, except for a few brief phone calls.

¢ Kirtland AFB is trying to locate well construction information for KAFB-15. The screen
interval elevations are missing on existing reports. I have adequate information on the
other KAFB production wells.

Upcoming Activities

¢ Include information for KAFB-15 when it is provided.

e Make decisions on the most appropriate values for dispersion (longitudinal, transverse,
and vertical). EDB transport seems sensitive to dispersion.

e Ideally, we need to meet in person again before I get much further into the final modeling
phases. If not possible because of limited travel funds, I'll think of an alternative.

¢ Continue developing draft sections of the technical report (introduction and conceptual
model).

Overall Current Project Status: Model development nearly complete. Planning to begin final
model runs in the near future. Report development started (early draft phases).










From: Ellinger, Scott

To: "Kieling, John, NMENV"; "Moats. William. NMENV"; "Brandwein, Sid. NMENV"; "McDonald, William, NMENV";
"Geery. Emily, NMENV"

Cc: Spalding. Susan; Torcoletti. Paul; Hubner. Tara; Hurlbut. Bill; King, Laurie; Smith, Melissa; Atkins. Blake

Subject: Modeling Update

Date: Thursday, June 27, 2013 8:55:00 AM

Attachments: Update June 27, 2013.pdf
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GROUNDWATER MODELING UPDATE
Week of June 27, 2013

Current Activities

e The first draft of the project report is nearly complete and the main activity taking place
is report development. Some model runs are still being performed to obtain output for
the report.

e The only chapters remaining to be developed are on model uncertainties and sensitivities,
and conclusions.

Upcoming Activities

e The draft will undergo an initial editorial review starting next week (minus the remaining
chapters).

e The remaining chapters and sections will not be completed until mid-July (I’'m out of the
office from July 1-12).

e A series of technical report reviews, revisions, and more reviews will begin in July.
e Briefings for EPA management will probably be scheduled soon.

Overall Current Project Status: Nearing completion of report draft.










From: Ellinger, Scott

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King. Laurie; Torcoletti, Paul; Hubner, Tara

Subject: Pumping Wells

Date: Tuesday, March 05, 2013 1:54:43 PM

Attachments: Pumping Wells March 4.TXT

These are pumping wells in the model. The pumping rates are for approximately winter 2012.
ABCWUA and the VA provided data for Dec-Feb, and KAFB provided data for May 2012. | used 50%
of the KAFB May production rates because their production drops in the winter for most wells.
(Wells with an “NO” after the ID means they are not operating). Please look this over and let me
know.
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Well_Name         X-model_coor[ft]  Y-model_coord[ft] Start_Time[day]   Stop_Time[day]    Rate[GPM]         Number_of_Screen  Screen_Top1[ft]   Screen_Bot1[ft]

B1                8.3411364E+03     1.2087649E+04     0.0000000E+00     1.0000000E+00     -3.0000000E+03    1                 4.6460000E+03     4.0300000E+03

B2                8.1426083E+03     1.4552261E+04     0.0000000E+00     1.0000000E+00     -2.3000000E+03    1                 4.8570000E+03     4.4370000E+03

B3                8.0776864E+03     1.6626275E+04     0.0000000E+00     1.0000000E+00     -1.9000000E+03    1                 4.8570000E+03     4.2210000E+03

B4                8.4463647E+03     1.0272152E+04     0.0000000E+00     1.0000000E+00     -2.8500000E+03    1                 4.6450000E+03     4.0000000E+03

B5                1.3486905E+04     1.4651886E+04     0.0000000E+00     1.0000000E+00     -2.8500000E+03    1                 4.7280000E+03     4.1280000E+03

KAFB-1_NO         2.3842308E+04     1.4228553E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9040000E+03     4.3950000E+03

KAFB-12_NO        1.0695917E+04     9.6645433E+03     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.8410000E+03     4.3320000E+03

KAFB-13_NO        8.7355081E+03     6.5239734E+03     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9080000E+03     4.7490000E+03

KAFB-14           1.4014499E+04     8.9131733E+03     0.0000000E+00     1.0000000E+00     -7.3300000E+02    1                 4.9500000E+03     4.3300000E+03

KAFB-15           1.6047227E+04     1.0540284E+04     0.0000000E+00     1.0000000E+00     -8.4000000E+02    1                 4.6420000E+03     4.3460000E+03

KAFB-16           2.0851135E+04     1.3076228E+04     0.0000000E+00     1.0000000E+00     -7.2500000E+02    1                 4.9040000E+03     4.3950000E+03

KAFB-2_NO         1.8943981E+04     8.0530667E+03     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9350000E+03     4.7760000E+03

KAFB-20           2.5003401E+04     1.3617455E+04     0.0000000E+00     1.0000000E+00     -7.6700000E+02    1                 4.9040000E+03     4.3950000E+03

KAFB-3            1.9835820E+04     1.8372100E+04     0.0000000E+00     1.0000000E+00     -3.2500000E+02    1                 4.9120000E+03     4.4620000E+03

KAFB-4            2.6280347E+04     9.4093482E+03     0.0000000E+00     1.0000000E+00     -4.5370000E+02    1                 4.8630000E+03     4.3570000E+03

KAFB-5_NO         2.5671717E+04     2.0840385E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9360000E+03     4.4400000E+03

KAFB-6_NO         2.8829389E+04     1.5636436E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9280000E+03     4.4200000E+03

KAFB-7            2.2614021E+04     9.9954648E+03     0.0000000E+00     1.0000000E+00     -3.9100000E+02    1                 4.9040000E+03     4.3950000E+03

LOVE_3            2.2200458E+04     2.8830696E+04     0.0000000E+00     1.0000000E+00     -1.5000000E+03    1                 4.8050000E+03     4.1450000E+03

LOVE_4            1.9409680E+04     2.7183432E+04     0.0000000E+00     1.0000000E+00     -1.7000000E+03    1                 4.7700000E+03     4.0860000E+03

LOVE_5_ND         2.1756662E+04     2.5986183E+04     0.0000000E+00     1.0000000E+00     -2.0000000E+03    1                 4.7300000E+03     4.1420000E+03

R1                2.5572031E+04     2.2955872E+04     0.0000000E+00     1.0000000E+00     -1.5500000E+03    1                 4.8060000E+03     4.1820000E+03

R2                2.3450521E+04     2.3933935E+04     0.0000000E+00     1.0000000E+00     -3.0000000E+03    1                 4.6860000E+03     3.9160000E+03

R3                2.1562046E+04     2.1410739E+04     0.0000000E+00     1.0000000E+00     -2.7700000E+03    1                 4.7650000E+03     3.9490000E+03

R4                1.7719452E+04     2.3016786E+04     0.0000000E+00     1.0000000E+00     -2.8000000E+03    1                 4.7720000E+03     3.9320000E+03

R5                1.8645827E+04     2.0628982E+04     0.0000000E+00     1.0000000E+00     -2.9000000E+03    1                 4.7050000E+03     3.9050000E+03

TEST-106157       1.8433160E+04     1.2850974E+04     0.0000000E+00     1.0000000E+00     -1.1100000E+02    1                 4.9010000E+03     4.8310000E+03

VA                1.7286042E+04     1.1352700E+04     0.0000000E+00     1.0000000E+00     -7.6000000E+02    1                 4.7510000E+03     4.5710000E+03







From: Ellinger, Scott

To: Brandwein, Sid. NMENV
Subject: RE: Hydraulic Conductivity
Date: Thursday, March 07, 2013 3:47:32 PM

I'll have a look and get back to you next week. (I’'m out tomorrow).

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Thursday, March 07, 2013 3:40 PM

To: Ellinger, Scott

Subject: RE: Hydraulic Conductivity

Scott,

We were thinking about connecting your 80ft/day contours through the center where there is no
data because we believe this was a through-going portion of the ancestral Rio Grande. (The
attached example is without the newer high conductivity data you put in to the southeast). What do
you think?

Sid

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Tuesday, March 05, 2013 12:37 PM

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King, Laurie; Hubner, Tara; Torcoletti, Paul
Subject: Hydraulic Conductivity

Please have a look at this hydraulic conductivity and give me a call. Are you okay with it in general?
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From: Ellinger, Scott

To: Brandwein, Sid. NMENV

Cc: Smith, Melissa; King. Laurie
Subject: RE: Hydraulic Conductivity

Date: Tuesday, March 12, 2013 8:43:14 AM
Attachments: K imported with control pts.pptx

| think it makes sense to use existing data and knowledge of depositional environments. The
attachment shows a progression of change by gradually adding control points to the existing
contour map. The contours on slides 4-6 look pretty good. Let me know.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Thursday, March 07, 2013 3:40 PM

To: Ellinger, Scott

Subject: RE: Hydraulic Conductivity

Scott,

We were thinking about connecting your 80ft/day contours through the center where there is no
data because we believe this was a through-going portion of the ancestral Rio Grande. (The
attached example is without the newer high conductivity data you put in to the southeast). What do
you think?

Sid

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]

Sent: Tuesday, March 05, 2013 12:37 PM

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King, Laurie; Hubner, Tara; Torcoletti, Paul

Subject: Hydraulic Conductivity

Please have a look at this hydraulic conductivity and give me a call. Are you okay with it in general?
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Same as slide 4 just cleaned up a bit











Same as slide 5 but contour interval is 20 ft
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From: Ellinger. Scott

To: Brandwein. Sid. NMENV

Subject: RE: KAFB BFFS meeting on model
Date: Monday, April 29, 2013 2:51:28 PM
Thanks Sid

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]

Sent: Monday, April 29, 2013 12:23 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: FW: KAFB BFFS meeting on model

Scott,

Here’s the location of the LNAPL containment well, and the two SVEW wells that are now used for soil —vapor
extraction but have screens below the water table and may be used eventually for in-well treatment (or maybe

something else?)

Well ID Well Type Survey Date Easting?® Northing? Elevation®
LNAPL

KAFB-106157 Containment 3/6/2012 1542615.74 1475166.85 5344.3

KAFB-106160 SVEW 3/6/2012 1541592.96 1473281.58 5347.0

KAFB-106161 SVEW 3/6/2012 1541896.93 1473333.28 5349.3

@Horizontal Coordinate System:

NM_NAD83_ST_PL_Central_FIPS_3002_Feet.

b .
Elevation above mean sea level

Hope you had a good flight home and the presidents didn’t get in your way again!

Sid

From: Moats, William, NMENV

Sent: Monday, April 29, 2013 10:38 AM
To: Ellinger, Scott

Cc: Cobrain, Dave, NMENV; McDonald, William, NMENV; Brandwein, Sid, NMENV
Subject: KAFB BFFS meeting on model

Hi Scott,

One of the things | was to get back to you on was the extraction well at Bullhead Park.

Originally there were to be 2 extractions wells (see our web site for the NAPL containment plan, dated December 1,
2010). Each well was modeled with pumping rates varying from 25-100 gpm, with the idea that they would be
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pumped at about 50 gpm to provide hydraulic containment of the floating product. We (NMED/HWSB staff) liked the
idea that the worst part of the dissolved-phase plume would be treated while containing the LNAPL.

About a year later, NMED management allowed KAFB to set up for 1 extraction well instead of 2. KAFB installed the
one well, but has never installed any of the pump and treat system that goes with it. They also did not install the

injection well that was to manage 100 gpm of treated groundwater.

| can have Sid send you a figure showing the location of the extraction well, as built, as its location changed slightly
from what was originally proposed.

--Will






From: Ellinger, Scott

To: Brandwein, Sid, NMENV

Cc: Moats, William, NMENV

Subject: RE: KAFB BFFS model

Date: Monday, April 29, 2013 3:02:26 PM
Okay

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Monday, April 29, 2013 2:50 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: FW: KAFB BFFS model

Scott,
And if you could also send the location of the calibration wells and their heads | would appreciate it.
Sid

From: Moats, William, NMENV

Sent: Monday, April 29, 2013 1:47 PM

To: Ellinger, Scott

Cc: Brandwein, Sid, NMENV; McDonald, William, NMENV; Cobrain, Dave, NMENV
Subject: KAFB BFFS model

Hi Scott,
After the meeting last week, you mentioned you could provide me with the longitudinal and
transverse dispersivity used in the model. If you can send those numbers to me at your

convenience, we at NMED will ponder their meaning.

--Will
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From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"

Cc: Moats, William, NMENV

Subject: RE: LNAPL containment well

Date: Thursday, June 13, 2013 1:59:00 PM
Ok. Thanks.

By the way, since the field of hydraulic conductivity was revised from our last meeting, | am getting
still better head calibration. And, Ridgecrest 5 is showing an EDB impact before Ridgecrest 3. So the
flow is a little more northerly than before.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Thursday, June 13, 2013 1:56 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: RE: LNAPL containment well

Scott,
Nothing decided on that | know of.

Sid

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Thursday, June 13, 2013 12:50 PM

To: Brandwein, Sid, NMENV

Subject: LNAPL containment well

HI Sid,

Do you know if a pumping rate for the LNAPL containment well has been decided on, and what it is?

Thanks,
-Scott
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From: Ellinger, Scott

To: "Moats, William, NMENV"; Brandwein, Sid, NMENV
Subject: RE: LNAPL containment well
Date: Thursday, June 13, 2013 2:36:00 PM

That’s all | need. Just something to go on.

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]
Sent: Thursday, June 13, 2013 2:19 PM

To: Ellinger, Scott; Brandwein, Sid, NMENV

Subject: RE: LNAPL containment well

Hi Scott,

Sid is right that it has not been decided what the pumping rate would be. Also, our management
has not decided whether to compel KAFB to even use the LNAPL containment well.

KAFB proposed 50 gpm, with the possibility of going as high as 100 gpm, if | recall correctly.
If you want to play “what if” with some numbers, you might try 50-100 gpm.

-Will

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Thursday, June 13, 2013 12:59 PM

To: Brandwein, Sid, NMENV
Cc: Moats, William, NMENV
Subject: RE: LNAPL containment well

Ok. Thanks.

By the way, since the field of hydraulic conductivity was revised from our last meeting, | am getting
still better head calibration. And, Ridgecrest 5 is showing an EDB impact before Ridgecrest 3. So the
flow is a little more northerly than before.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Thursday, June 13, 2013 1:56 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: RE: LNAPL containment well

Scott,
Nothing decided on that | know of.

Sid
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From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Thursday, June 13, 2013 12:50 PM

To: Brandwein, Sid, NMENV
Subject: LNAPL containment well

HI Sid,

Do you know if a pumping rate for the LNAPL containment well has been decided on, and what it is?

Thanks,
-Scott
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From: Ellinger, Scott

To: Bitner. Ludie W Jr Civ USAF 377 MSG 377 MSG/CEIR; Shean, Frederic; nmyers@usgs.gov; Kieling, John,
NMENYV; Skibitski. Thomas. NMENV; Dave.Cobrain@state.nm.us; Moats. William. NMENV; McDonald. William
NMENV; Brandwein, Sid, NMENV; Peterson, Jeff L, OSE

Cc: Wilson, Brent Civ USAF AFMC 377 MSG/CE; OYELOWO, LAYl A GS-13 USAF HAF AFCEC/CZRE; GLOVER, KENT
C GS-14 USAF HAF AFCEC/CZTE; Clark, Scott C Civ USAF AFMC 377 MSG/CEIR; Crosarove, Cole G Civ USAF
AEMC 377 MSG/CEIR; Martinez, Victoria R Civ USAF AFMC 377 MSG/CEIR; King, Laurie; Smith, Melissa

Subject: RE: Modeler Info
Date: Wednesday, May 29, 2013 3:55:45 PM
Wayne,

I’'m sorry it’s taken this long to get back to you. I'm currently working on a first draft of a
groundwater modeling report for NMED. | would prefer to have it done before having a meeting.
You may already know I’'m doing this at NMED’s request. | don’t mind being added as a contact, but
when | have things more complete I'll be in a better position to discuss the model. | appreciate your
offer of assistance and the information Kirtland has already provided.

My phone number is 214-665-8408; email: ellinger.scott@epa.gov

-Scott

From: Bitner, Ludie W Jr Civ USAF 377 MSG 377 MSG/CEIR [mailto:Ludie.Bitner@kirtland.af.mil]
Sent: Friday, May 17, 2013 8:05 AM

To: Shean, Frederic; Ellinger, Scott; nmyers@usgs.gov; Kieling, John, NMENV; Skibitski, Thomas,
NMENV; Dave.Cobrain@state.nm.us; Moats, William, NMENV; McDonald, William, NMENV; Brandwein,
Sid, NMENV; Peterson, Jeff L, OSE

Cc: Wilson, Brent Civ USAF AFMC 377 MSG/CE; OYELOWO, LAYl A GS-13 USAF HAF AFCEC/CZRE;
GLOVER, KENT C GS-14 USAF HAF AFCEC/CZTE; Clark, Scott C Civ USAF AFMC 377 MSG/CEIR;
Crosgrove, Cole G Civ USAF AFMC 377 MSG/CEIR; Martinez, Victoria R Civ USAF AFMC 377 MSG/CEIR
Subject: Modeler Info

All

| was notified by CB&I (formerly Shaw Environmental) that Dr. Gary Hecox is their modeler for the
Bulk Fuels Plume. If you provide point of contact information for the modelers within your
organization, | will compile and distribute to all addressees. In addition if there is a desire to meet,
in person, Kirtland AFB would be happy to facilitate that meeting. Please let me know how | can be
of any assistance with the modeling effort.

Wayne Bitner

Chief, Environmental Restoration
ludie.bitner@kirtland.af.mil
505-853-3484

DSN 263-3484



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=D88508998B6C4A249B7E6F36955C404E-ELLINGER, SCOTT

mailto:Ludie.Bitner@kirtland.af.mil

mailto:fshean@abcwua.org

mailto:nmyers@usgs.gov

mailto:john.kieling@state.nm.us

mailto:john.kieling@state.nm.us

mailto:thomas.skibitski@state.nm.us

mailto:Dave.Cobrain@state.nm.us

mailto:Williams.Moats@state.nm.us

mailto:William.McDonald@state.nm.us

mailto:William.McDonald@state.nm.us

mailto:Sid.Brandwein@state.nm.us

mailto:JeffL.Peterson@state.nm.us

mailto:Brent.Wilson@kirtland.af.mil

mailto:layi.oyelowo@us.af.mil

mailto:kent.glover@us.af.mil

mailto:kent.glover@us.af.mil

mailto:Scott.Clark@kirtland.af.mil

mailto:Cole.Crosgrove@kirtland.af.mil

mailto:Cole.Crosgrove@kirtland.af.mil

mailto:Victoria.Martinez@kirtland.af.mil

mailto:king.laurie@epa.gov

mailto:Smith.Melissa@epa.gov

mailto:ludie.bitner@kirtland.af.mil




From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"

Cc: Moats, William, NMENV

Subject: RE: Older Albq water level data

Date: Monday, December 02, 2013 12:20:00 PM
Attachments: imaqge001.png

Thanks Sid.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Tuesday, November 26, 2013 4:01 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: Older Albg water level data

GEOHYDROLOGIC FRAMEWORK AND
HYDROLOGIC CONDITIONS IN THE
ALBUQUERQUE BASIN, CENTRAL
NEW MEXICO

By Condd K. Tham, Doeglo B Mokds el Johe Micked Keesodb

U5, GEOLOGICAL SURVEY
Waier-Resources Investipations Report 93-20149

Scott here’s some basin wide water level maps from pre-1961 to 2002 for your info in case you
haven’t seen them.
Sid
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GEOHYDROLOGIC FRAMEWORK AND
HYDROLOGIC CONDITIONS IN THE.
ALBUQUERQUE BASIN, CENTRAL
NEW MEXICO

Wi e vesmgaions Repare 53-4149







From: Ellinger, Scott

To: Brandwein, Sid. NMENV

Cc: Moats, William, NMENV

Subject: RE: Sampling Results for the first sampling event at the Trumbull Observation Well Nest
Date: Tuesday, June 04, 2013 12:15:51 PM

Thanks Sid.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]

Sent: Tuesday, June 04, 2013 12:11 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: FW: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Scott,
The vault corners are ground surface. | suppose you could take the average. The USGS said they are
using the southeast corner.

Sid
From: Moats, William, NMENV
Sent: Tuesday, June 04, 2013 10:05 AM

To: Brandwein, Sid, NMENV
Subject: FW: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Sid,
Can you answer Scott’s question?

--Will

From: Ellinger, Scott [mailto:Ellinger.Scott@epa.gov]
Sent: Tuesday, June 04, 2013 10:04 AM

To: Shean, Frederic
Cc: Moats, William, NMENV
Subject: RE: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Do you know which of these elevations is for the ground elevation, if any? Thanks

-Scott

From: Moats, William, NMENV [mailto:Williams.Moats@state.nm.us]

Sent: Thursday, May 30, 2013 3:10 PM

To: Ellinger, Scott

Subject: FW: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Hi Scott,

Some survey data for you concerning the new WUA wells.
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--Will

From: Shean, Frederic [mailto:fshean@abcwua.org]
Sent: Thursday, May 30, 2013 12:19 PM

To: Moats, William, NMENV
Subject: Fwd: Sampling Results for the first sampling event at the Trumbull Observation Well Nest

Survey data for trumbull well site.

Please let me know if you need anything else.
-Rick

Sent from my iPhone

Begin forwarded message:

From: "Myers, Nathan" <nmyers@usgs.gov>

Date: May 30, 2013, 12:11:41 PM MDT

To: "Shean, Frederic" <fshean@abcwua.org>

Subject: Re: FW: Sampling Results for the first sampling event at the
Trumbull Observation Well Nest

Yes, INTERRA sent us the attached file.

-nathan

On Thu, May 30, 2013 at 11:35 AM, Shean, Frederic <fshean@abcwua.org>
wrote:
Nathan or Fred,

Have the measuring points been surveyed, yet?
Thanks,

Rick Shean

Water Quality Hydrologist

Albuquergue Bernalillo County Water Utility Authority
P.O. Box 568

Albuquerque, NM 87103

505-768-3634 (office)

505- 366-7561(mobile)

From: Moats, William, NMENV [mailto: Williams.Moats@state.nm.us]
Sent: Thursday, May 30, 2013 11:32 AM

To: Shean, Frederic

Cc: Brandwein, Sid, NMENV; McDonald, William, NMENV
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Subject: RE: Sampling Results for the first sampling event at the Trumbull
Observation Well Nest

Hi Rick,

Has the measuring point of the well cluster been surveyed yet (so that elevation
can be calculated from depth to water)?

- Will

From: Shean, Frederic [mailto:fshean@abcwua.org]

Sent: Thursday, May 30, 2013 11:19 AM

To: LANNING, JEFFREY W Col USAF 377 MISSION SUPPORT GP/CC;
Tongate, Butch, NMENV;

brent.wilson@Kirtland.af.mil<mailto: brent.wilson@Kkirtland.af.mil>; Skibitski,
Thomas, NMENV; Leonard, Mary Lou (CITY);
juliana.hankins@va.gov<mailto:juliana.hankins@va.gov>; Cobrain, Dave,
NMENYV; john.pike@kirtland.af.mil<mailto: john.pike@Kirtland.af.mil>;
victoria.martinez@Kirtland.af.mil<mailto:victoria.martinez@Kkirtland.af.mil >;
walter.migdal@usace.army.mil<mailto:walter.migdal@usace.army.mil>;
McDonald, William, NMENV; Maire Vanover
(marie.vanover@Kirtland.af.mil<mailto: marie.vanover@Kkirtland.af.mil>);
diane.agnew@shawgrp.com<mailto:diane.agnew@shawgrp.com>;
thomas.cooper@shawgrp.com<mailto:thomas.cooper@shawgrp.com>;
Brandwein, Sid, NMENV; Moats, William, NMENV:; Peterson, Jeff L, OSE;
bagallegos@cabg.gov<mailto:bagallegos@cabg.gov>; Reuter, Stephen,
NMENV; Schoeppner, Jerry, NMENV; Pruett, Jennifer, NMENYV; Stringer,
Stephanie, NMENYV; Martinez, Albert J.
(Albert.Martinez3@va.gov<mailto: Albert. Martinez3@va.gov>)

Cc: Stomp, John M.; Price, David J.; Billings, Rick M.; Lieuwen, Andrew L.
Subject: Sampling Results for the first sampling event at the Trumbull
Observation Well Nest

Good morning, all:

The results from the first sampling event at the Trumbull Observation Well Nest
are attached. There were no detections of any of the contaminants of concern
associated with the KAFB BFF Spill site plume in any of the samples from any
of the 3 wells. Please note in the shallow well lab report that the sample "F-01"
is a duplicate of the sample "S-01."

The monitoring wells (2 ¥2 " diameter) are completed as follows:

Shallow screen - 440 to 520 ft bgs Post development water level
measurement - 480.38 ft bgs

Intermediate screen - 998 to 1008 ft bgs Post development water level
measurement - 473.10 ft bgs

Deep screen - 1414 to 1422 ft bgs Post development water level

measurement - 458.63 ft bgs.
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For comparison:
Ridgecrest well Screen - 650-1450 ft bgs Current static water level
measurement - 505 ft bgs / Pumping water level - 539 ft bgs

Please let me know if you have any questions.

Rick Shean

Water Quality Hydrologist

Albuquerque Bernalillo County Water Utility Authority
P.O. Box 568

Albuquerque, NM 87103

505-768-3634 (office)

505- 366-7561(mobile)






From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"

Cc: Moats, William, NMENV

Subject: RE: a2 and al layers at BFF model

Date: Thursday, November 14, 2013 10:08:00 AM
Thanks Sid,

That should work.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Wednesday, November 13, 2013 3:43 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: a2 and al layers at BFF model

Scott,

Attached find a spreadsheet that has elevation picks for the top and bottom of al and a2 at the nine
deep wells we have data on. We don’t have hydraulic conductivity for these layers and are willing to
discuss ideas with you. Our initial concept is to make 3 trial runs of %, 1/3, and 1/10 of 90 ft/day
(rough average for the through flowing channel) hydraulic conductivity to see if it makes much of a
difference.

Sid
505-222-9504
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From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"

Cc: Moats, William, NMENV

Subject: RE: a2 and al layers at BFF model

Date: Monday, November 18, 2013 10:53:00 AM
Sid,

| think you got the al and a2 reversed. Would you please check.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Wednesday, November 13, 2013 3:43 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: a2 and al layers at BFF model

Scott,

Attached find a spreadsheet that has elevation picks for the top and bottom of al and a2 at the nine
deep wells we have data on. We don’t have hydraulic conductivity for these layers and are willing to
discuss ideas with you. Our initial concept is to make 3 trial runs of %, 1/3, and 1/10 of 90 ft/day
(rough average for the through flowing channel) hydraulic conductivity to see if it makes much of a
difference.

Sid
505-222-9504
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From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"

Cc: Moats, William, NMENV

Subject: RE: hydraulic conductivity follow up
Date: Thursday, November 21, 2013 3:42:00 PM

Thanks Sid. | won’t be able to dig into it until | get back on Dec 2.
You all have a nice Thanksgiving

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Thursday, November 21, 2013 2:05 PM

To: Ellinger, Scott

Cc: Moats, William, NMENV

Subject: RE: hydraulic conductivity follow up

Scott,

Attached is a table of historical groundwater elevation head data compiled from wells in the BFF area
from the USGS website. Maybe there is something usable in there. Let me know if you need me to
translate something.

Sid

From: Ellinger, Scott [Ellinger.Scott@epa.gov]

Sent: Thursday, November 21, 2013 8:57 AM

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Subject: hydraulic conductivity follow up

Sid,

You and | used the same values for K, which were from the GMI report and also reported in Thorn
1993, the Source Water Assessment, and elsewhere. The map previously sent over, however, used
values reported from Bjorklund and Maxwell, 1961 which are a little different. | suggest keeping the
values in the model from the same source (Thorn and GMI, but not mixing in Bjorklund and
Maxwell).
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From: Ellinger, Scott

To: Brandwein, Sid, NMENV

Cc: King, Laurie; Smith, Melissa
Subject: RE: kml file for NMED

Date: Thursday, March 21, 2013 3:19:27 PM

I haven’t seen pathlines between R5 and the plume so far. But I’'m using 2012 pumping rates and
the models are different in other ways. | just ran the mass transport model with the revised
hydraulic conductivity. It’s still showing movement towards the east, not R5. Also, look at the Dec
2012 quarterly report, executive summary. It says the plume is moving in a more easterly direction
now. Whoever wrote that thinks the plume front is starting to turn east. An easterly turn is what
I've been seeing in the mass transport model.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Thursday, March 21, 2013 12:53 PM

To: Ellinger, Scott

Subject: FW: kml file for NMED

Scott,

Attached is a figure from USGS (see description below) It opens in Google earth.

Let me know if you can’t open it.

This is what | was talking about this morning. This seems to imply the plume would head towards
Ridgecrest 5 and not Ridgecrest 3. What do you think?

Sid

Attached is a kml file that shows particle backtracks, public supply well
locations, potential drilling locations, and a recent version of the EDB plume.

The particles were backtracked from well Ridgecrest #5 starting in 2008, so the
paths do not take into account pumping patterns from 2008 to present. Because
pumping from 2008 to present is not represented and because of uncertainties in
the porosity value used for particle tracking, these particle tracks should be
considered a work in progress that will require further refinement.

-Nathan
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From: Ellinger, Scott

To: Brandwein, Sid, NMENV

Subject: RE: water levels, KAFB BFF

Date: Monday, April 08, 2013 11:04:02 AM
Thanks Sid.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Monday, April 08, 2013 10:15 AM

To: Ellinger, Scott

Subject: water levels, KAFB BFF

Scott,

Attached (if you don’t already have them) are the water level maps (shallow, intermediate, deep)
for October, 2012, from the latest quarterly report. They use levels from 8 of the 9 new wells, with
KAFB-106201 missing and no explanation found.

Sid
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From: Ellinger, Scott

To: Brandwein, Sid, NMENV

Subject: RE: water levels, KAFB BFF

Date: Thursday, April 11, 2013 12:42:19 PM
Hi Sid,

Today | added head data for these 8 wells and ran the model again. In doing so | noticed aquifer
levels have risen about 2 feet from October 2011 to October 2012. The model shows the flow
direction to be nearly the same even with the increased head.

From: Brandwein, Sid, NMENV [mailto:Sid.Brandwein@state.nm.us]
Sent: Monday, April 08, 2013 10:15 AM

To: Ellinger, Scott

Subject: water levels, KAFB BFF

Scott,

Attached (if you don’t already have them) are the water level maps (shallow, intermediate, deep)
for October, 2012, from the latest quarterly report. They use levels from 8 of the 9 new wells, with
KAFB-106201 missing and no explanation found.

Sid
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From: Ellinger, Scott

To: Brandwein, Sid, NMENV

Subject: Re: Pump test data for KAFB BFF

Date: Tuesday, January 29, 2013 8:05:23 AM
Attachments: GMI_Pumptests Ridaecrest wells 1-4 (2).pdf

| had the librarian here contact the water authority for this document. I'm glad it turned up.

From: "Brandwein, Sid, NMENV" <Sid.Brandwein@state.nm.us>
To:  Scott Ellinger/R6/USEPA/US@EPA
Date: 01/28/2013 03:35 PM

Subject: Pump test data for KAFB BFF

Scott,

Here’s some juicy pump test data for Ridgecrest 1 through 4 we just got from the
ABCWUA.

Sid
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PUMPING TEST DATA ANALYSIS
RIDGECREST WELL FIELD
CITY OF ALBUQUERQUE, NEW MEXICO

FEBRUARY 2, 1988

Prepared
for

BLACK & VEATCH
ENGINEERS - ARCHITECTS
1400 SOUTH POTOMAC STREET
SUITE 200
AURORA, COLORADO 80012

Prepared
by

GROUNDWATER MANAGEMENT, INC.
610 SOUTH 38TH STREET
KANSAS CITY, KANSAS 66106
(913) 321-6236

The following staff members participated
in the preparation of this report:

Carl E. Nuzman

Bruce E. Kroeker

Bretton C. Overholtzer

Bruce W. Maxwell

David B. Killen

\

g
S

/

\

Specialized Groundwater Engineering Services







TABLE OF CONTENTS

SECTION I - Purpose of Study

SECTION II Test Procedure

SECTION III

Methodology .

SECTION IV Results . . .

References . .

TABLES
TABLE 1 - Pumping Test Data Summary . . .
TABLE 2 - Operating Energy Costs . . . . .
TABLE 3 - Static Water Level Data . . . .
TABLE 4 - Results of Bacteriological Tests
FIGURES
FIGURE 1 - Well Field Location Map. . . « .
FIGURE 2 -  Static Water Level Map . . . . .

APPENDICES

APPENDIX A

APPENDIX B
Well and Pumping Test Data
Well and Pumping Test Data
Well and Pumping Test Data

Well and Pumping Test Data

Pumping Test Data.

Total Plate Count Results. . . . .

Ridgecrest 1. .
Ridgecrest 2. .
Ridgecrest 3. .

Ridgecrest 4. .

Specialized Groundwater Engineering Services

PAGE

15

23

16
17
18

22

20







SECTION I

PURPOSE OF STUDY

The City of Albuquerque has experienced declines in the
water level of the aquifer which underlies the City. The
declining water table has resulted in the need to lower the
pumps in many of the City's wells. Black & Veatch and
Groundwater Management, Inc. (GMI) have been retained to
evaluate the declining water levels, to predict near term
pumping levels, and to analyze well and pump rehabilitation

requirements.

The phase of the study covered in this repéft was limited to
conducting pumfing tests on selected wells in the Ridgecrest
Well Field. The purpose of these tests was to collect the
data necessary to evaluate the current well performance,
pump pérformance, and aquifer characteristics. This report
contains the data collected during the pumping tests on
wells in the Ridgecrest Well Field, a discussion of the
methodologies used to analyze the data, and results of the
data analysis. Similar Well Pumping Data Analysis Reports

have been prepared for each of the City's Well Fields.

. = Specialized Groundwater Engineering Services
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SECTION II
TEST PROCEDURE
* Pumping tests were conducted on the City's wells during the
period from February 2 to February 28, 1987. Pumping tests
were performed on Ridgecrest Wells No. 1; No. 2, and No, 4
under a previous study.A The results of the tests are
included in this report. Tests on wells in the Ridgecrest

Well Field were conducted on the following dates:

WELL DATE TESTED
Ridgecrest 1 . April 17, 1985
Ridgecrest 2 April 10, 1985
Ridgecrest 3 February 21, 1987
Ridgecrest 4 April 16, 1985

The locations of thesé wells are shown on Figure 1.

All wells were rested for at least'24 houdrs prior to being
tested. With the exception of Ridgecrest 3, all wells
within a one mile radius of the well being tested were shut
down 24 hours before the test and remained off throughout
the test. For the Ridgecrest 3 pumping test, all wells.
within one-half mile were rested prior to and during the

test.

Precedent water level measurements were taken for 80 minutes
prior to the Ridgecrest 3 pumping test as requested by the

City. Throughout the city-wide testing program, only a few
of these showed any trend. Of those that showed a trend, it

could not be determined if the changes were due to nearby

s = Specialized Groundwater Engineering Services
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pumpage or other effects, and hence the longer term effects
during the test could not be accurately evaluated. Projec-
tion of the trends resulted in only small changes in the
calculated transmissivity values so these theoretical

corrections were ignored in calculating results.

Drawdown measurements for the Ridgecrest 3 test were
collected with the well pumping at a constant rate for a
period of 200 minutes. The pump was then shut down and
recovery readings were collected for 200 minutes. For the
Ridgécrest wells tested in 1985, the tests were generally
conducted by pumping the well at a constant rate for a
pe:iod of five to eight hours. The pump was then shut down
and recovery readings were collected for abproximately 100
minutes. Observation well drawdown and recovery data were
also collected from other wells in the vicinity of the

pumped well when time and scheduling permitted.

Water level data were obtained with electric line measure-
ments where possible. These data are generally accurate to
0.03 foot. 1In some wells, difficulty of access or the
presence of 0il on the water made electric line measurements
difficult or impossible to obtain. Measurements in these

wells were made by airline.

e
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All airline readings were in pounds per square inch (psi).
Airline readings were made to an accuracy of 0.5 psi

(1.2 ft), although an attempt was made to read to 0.25 psi
(0.6 ft). It should be noted that the airline readings
obtained during these tests are valid for determining the
relative changes in water levels, but may not represent the
exact depth to water since the length of airline in the well

is not known accurately.

Discharge measurements were made with in-line totalizer
meters when possible. On wells which were not equipped with
operating totalizer meters, the well discharge rate was
determined by readings from the well field "all flow" meter.
All discharge measurements are subject to the accuracy of
the measuring device. Any inaccuracy in measurement of the
well discharge rate will have an affect upon the aquifer

transmissivities determined from the tests.

Power consumption data were collected from the electric
meters on the wells equipped with electric motors. Average
power consumption rates for wells equipped with natural gas
engines were provided by the City Staff. These data were
used to calculate the efficiencies for the pump installa-

tions.

Specialized Groundwater Engineering Services
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Sand production was measured at Ridgecrest 3 with a Rcssum

sand tester. Sand production measurements were collected at
5, 15, 30, 45, and 60 minutes after pump start-up. For the
Ridgecrest 3 test, discharge pressure, water temperature,
and meter totalizer measurements were recorded at approxi-
mately 30-minute intervals throughout the pumping portion of

the test.

Water samples were collected for various analyses during the
test procedures. All samples were collected from the taps
which are located on the well discharge pipeline. Samples
were collected in containers provided by the laboratory

selected to perform the analyses.

A water sample for Ridgecrest 3 was collected approximately
15 minutes after pump start-up. These samples were stored
on ice and delivered within 8 hours to the City of
Albuguerque, Public Works Department, Liquid Waste Division
laboratory for Total Platé Count and Total Ordganic Carbon
(TOC) analyses. At the City's request, additional samples
were collected for Ridgecrest 3 approximately 150 minutes
after pump start-up; these samples were iced and deliveredﬁ
within 24 hours to the Liquid Waste Division laboratory.
However, samples collected on Saturdays were delivered to

the laboratory on the following Monday.

= Specialized Groundwater Engineering Services








An additional water sample was collected for Ridgecrest 3 at
approximately 150 minutes after pump start-up. This sample
was collected in bottles containing appropriate preserva-
tives, and shipped to Wilson lLaboratories in Salina, Kansas,
for standard water quality analysis. Field conductivity and
pH were measured with portable meters during the

Ridgecrest 3 pumping test.

A water sample was collected from each well tested in 1985
and sent to Wilson Laboratories in Salina, Kansas, for a
standard water quality analysis. Water samples were also
‘collected by the City staff during the 1985 tests and
analyzed by the City's Water Resouces Department Laboratory
for total plate count. The sampling procedure for the 1985
tests was to rest the well for 8 hours, then collect a water

sample after 2 hours of pumping.

Specialized Groundwater Engineering Services
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SECTION III

METHODOLOGY

The draﬁdown and recovery data were analyzed by the classi-
cal methods based upon the Theis Equation and the Jacob
"Equation. The interested reader is referred to Freeze and
Cherry (1979), Walton (1962), and Driscoll (1986), for
discussions of the derivation and application of these

F equations.

Drawdown data in the pumped well were plotted as a function
of time on semi-log paper and analyzed using the following

relationship developed from the Jacob Equation:

264 Q
T =
As
} Where:
T = +transmissivity, gallons per day per foot (gpd/ft)
Q = discharge rate, gallons per minute (gpm)
A's = change in drawdown over any one log cycle of

time, feet (£ft)

The recovery data from the pumped wells were analyzed by

plotting on semi-log paper residual drawdown (s') against
the ratio of t/t', where t is the elapsed time since the

pumping test started and t' is the elapsed time since the

‘ :53 Specialized Groundwater Engineering Services
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pump was stopped. Transmissivity was then determined by

the following relationship developed from the Jacob

Equation:
264 Q
T =
As!
Where:
Ag' = change in residual drawdown per log cycle

of values of t/t', ft.

The Jacob Equation is valid for situations where pumping
time is large and the distance from the pumped well to the
point where drawdown is being measured is small. These

conditions applied at the puméed wells in all cases.

The practice of pumping some of the City wells to waste
upon start-up affected the discharge rate and drawdowns at
the start of tests on some wells. The larger initial
pumping rates increase initial drawdowns, and then tend to
allow some recovery as the pumping rate declines when the
well begins pumping into the distribution system against
greater pressure heads. This resulted in a distortion of
‘the time-drawdown curves during the initial stages of some

tests.

= Specialized Groundwater Engineéring Services
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Time-drawdown relationships for water table aquifers are
also affected by delayed water table response. During the
initial stages of a pumping test, a water table aquifer
reacts in the same way as does a confined aquifer. The
apparent specific yield during this part of the test will
be quité)small, on the order of 0.0001. At later times the
time-drawdown curve will be flattened due to slow drainage
of water from the portion of the aquifer which has been
dewatered and/or non-radial flow. The apparent storativity

during this portion of the test will be much larger.

Values for storativity cannot be determined from data
collected in the pumped well due to inaccuracies caused by
well losses and uncerﬁainty as to the effective well
radius. An appropriate value for the storativity for
long-term pumpage of an unconfined aquifer is in the range
of 0.1 to 0.2. For the purposes of calculating well
efficiencies, an apparent storativity of 0.01 has been
used. It is believed that this is the most appropriate
value for analyses based upon relatively short pumping

periods such as these pumping tests.

Both the time-drawdown and recovery data were analyzed in
order to determine the transmissivity value for each

pumping test. Analysis of the two sets of data sometimes

= Specialized Groundwater Engineering Services
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yielded significant differences in the resulting values for
transmissivity. A best estimate of the actual transmis-
sivity value was made based upon professional judgeﬁent and

experience in analysis of pumping test data.

Well efficiency is a measure of the effectiveness of a well
in extracting water from an aquifer., Factors which affect
well efficiency include the drilling procedures, well
development procedures, gravel pack design and placement,
screen design and placement, and screen plugging. Well

efficiency is calculated by:

Q/s act
Well Eff, = ————ro x 100
Q/s theo
Where:
Q/s act = actual specific capacity, gpm per
foot of drawdown,
Q/s theo = theoretical specific capacity, gpm per

foot of drawdown.

The specific capacity values determined from pumping tests
are useful for providing a baseline égainst which future
well performance can be evaluated, if the specific cépa—
cities are measured in a consistent manner. For purposes
of this report, all specific capacities are based upon a

pumping period of 150 minutes.

- Specialized Groundwater Engineering Services
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The theoretical specific capacity of a pumped well is

computed by the Jacob Equation written in the form:

_ T
Q/Stheo =
264 log °'3Tt>
' r 28
w
Where:
Q/s theo = theoretical specific capacity, gpm/ft
T = transmissivity, gpd/ft
t = time, days
r, = radius of the well, ft
S = storativity.

As mentioned previously, the theoretical specific
capacities computed for determining well efficiencies were
based upon a storativity of 0.01 and a pumping time of 150

minutes.

The efficiency of a pump system is defined as the ratic of

output energy to input energy, or:

WHP
Eff. = X 100
IHP ‘
Where:
WHP = water horsepower
IHP = input horsepower.

Z= Specialized Groundwater Engineering Services
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Water horsepower is determined by the relationship:

Q H
WHP =
3960
Where:
Q = pumping rate, gpm
H = total head across the pump, ft

Where the total head (H) consists of the sum of the dis-
charge pressure, pumping lift, and head loss in the cclumn

pipe.

Input horsepower for electric motors is calculated from the

formula:
IHP = 4.826 x XKh x M x R/t
Where:
Kh = meter constant
M = meter multiplier
R = total revolutions of watt-hour meter disk
t = time for total revolutions of disk, seconds.

The electric power consumption as a function cf pumpage was

computed by:
60 x Kh x M x R/t

KWH/1000 gal =
Q

' = Specialized Groundwater Engineering Services
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Where:
KWH = kilowatt - hours

and the other terms are as previously defined.

The operating energy costs per 1000 gallons ($/1000 gal) of
water pumped were determined for the electric motor driven
pumps by:

$/1000 gal = $/KWH x KWH/1000 gal

where:

$/KwWH = electricity cost.

- = Specialized Groundwater Engineeri'ng Services
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SECTION IV

RESULTS

The results of the standard plate count (bacteriological)
tests are included in Appendix A, The data collected during
the pumping tests are contained in Appendix B. Included in
Appendi# B for each well are well data summary sheets,
pumping test data, arithmetic water level graphs, semi-log
time-drawdown graphs, pump efficiency worksheets, copies of
the manufacturer's pump curves showing the current operating
point, and the water quality report. Pump curves and pump
setting information were provided by the City, and are
assumed to be up~to-date and accurate. The City also

provided electricity rates.

The water quality report gives the results of the Standard
Chemical Water Analysis. A value of 0,00 signifies that
analysis results are below detectable limits for a particu-
lar chemical constituent. Correspondence from the water
analysis laboratory containing the limits of detection for

each constituent tested is included in Appendix B.

The results of the analyses are summarized in Table 1.
Operating energy costs per 1000 gallons of water pumped are
presented in Table 2. The land surface and static water

level elevations are shown in Table 3. The static water

= Specialized Groundwater Engineering Services
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TABLE 1

CITY OF ALBUQUERQUE
PUMPING TEST DATA SUMMARY

OBSERVED  THEORETICAL STATIC  BEST ESTIMATE COMPUTED PUMP KWH

h PUMP PUMPING  SPECIFIC SPECIFIC WATER OF WELL SYSTEM PER

WELL SETTING RATE CAPACITY CAPACITY LEVEL TRANSMISSIVITY EFFICIENCY EFFICIENCY 1000
NAME (ft) (gpm) (gpm/ft) (gpm/ft) (ft) (gpd/ft) (%) (%) GALLONS
RIDGECREST 1 653 1,270 29 34 572 45,000 85 58 3.57
RIDGECREST 2 680 3,010 81 116 541 170,000 70 68 3.08
RIDGECREST 3 660 2,890 90 166 510 249,000 54 70 2.93
RIDGECREST 4 580 2,490 71 185 465 280,000 38 7 2.98°

NOTES: 1. Specific capacity determined from drawdown obtained after pumping for 150 minutes.

2. Computed well efficiency may differ from previous reports for wells tested in 1985
due to slight modifications in the calculation procedure.

prepared by: GROUNDWATER MANAGEMENT, INC.
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TABLE 2
CITY OF ALBUQUERQUE, NEW MEXICO
OPERATING ENERGY COSTS

ELECTRICITY COSTS ($/1000 gal)

PUMP PUMPING KWH PER - WINTER  WINTER  SUMMER  SUMMER
WELL SETTING  RATE 1000 OFF-PEAK PEAX OFF-PEAK PEAK
NAME (ft) (gpm) GALLONS RATE RATE RATE RATE
-RIDGECREST 1 653 1,270 3.57 0.16 0.28 0.19 0.45
RIDGECREST 2 680 3,010 3.08 0.14 0.24 0.16 0.39
RIDGECREST 3 660 2,890 2.93 0.13 0.23 0.16 0.37
RIDGECREST 4 580 2,490 2.98 0.13 0.23 0.16 0.38
NOTES: 1. Based on electricity rates as follows: Winter off-peak - $0.0450/kwh
Winter peak - $0.0780/kwh
Summer off-peak - = $0.0530/kwh
Summer peak - $0.1260/kwh

prepared by: GROUNDWATER MANAGEMENT, INC.







TABLE 3
CITY OF ALBUQUERQUE
STATIC WATER LEVEL DATA

Ground Depth Water
Surface to Level
Well Elevation Water Elevation

(MSL) (FT) (MSL)

RIDGECREST 1 5442 572 4870
RIDGECREST 2 5416 541 4875
RIDGECREST 3 5385 510 4875
RIDGECREST 4 5344 465 4879

prepared by:

GROUNDWATER MANAGEMENT, INC.

18







levels from Table 3 have been used to develop the water

EébLe map shown as Figure 2.

Analysis of Table 1 indicates that transmissivities vary
from 45,000 to 280,000 gpd/ft in the wells that were tested,
and that specific capacities vary from 29 to 90 gpm per foot
of drawdown. It is apparent that portions of the aquifer in
the study area are much more permeable than others. These
highly permeable zones are most likely located in areas
where materials in the ailuvial fans were well sorted,
generally in the middleiportion of the fans. Significant
pumping cost savings due to increased specific capacities
could be realized if the City locates future well sites in

areas of higher transmissivities.

Well efficiencies, which reflect head losses és water moves
through the gravel pack and well screen into the well, range
from 38 percent in Ridgecrest Well No. 4 to 85 percent in
Ridgecresf Well No. 1. Low well efficiency results in
increased pumping costs due to greater drawdown which occurs
for a given pumping rate. Pump system efficiencies range
from 58 percent at Ridgecrest Well No. 1 to 71 percent at

Ridgecrest Well No. 4.

T

G i = Specialized Groundwater Engineering Services
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Pumping costs are a function of the pumping head, pumping
rate, and pump system efficiency. The kilowatt hours cf
electricity consumed per 1000 gallons pumped ranged from
2.93 at Ridgecrest Well No. 3 to 3.57 at Ridgecrest Well
No. 1. Considerable savings in power costs could be realized
by the City if greater efficiencies could be achieved on
their pﬁmping installations.

Bacteriological sampling of Ridgecrest Well No. 3 consisted
of analysis of standard plate count of a water sample
collected 15 minutes after start-up. The results reveal a
relatively low level of bacteria. The results of the
standard plate count on Ridgecrest Wells No. 1, No. 2, and
No. 4 may not be comparable due to any difference in
sampling and testing procedures. The standard plate count
results are present;d in Table 4. The standard water
quality analyses indicate that the water from the tested

wells is of generally good quality, but may be corrosive in

some cases.

Ridgecrest Well No. 3 produced relatively high amount of
sand during the initial portion of the test. Sand produc-

tion was zero after 60 minutes of pumping.

= Specialized Groundwater Engineering Services
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TABLE 4
CITY OF ALBUQUERQUE
RESULTS OF BACTERIOCLOGICAL TESTS

WELL STANDARD PLATE COUNT
NAME (Counts/ml)

' Ridgecrest 1 54
Ridgecrest 2 78
Ridgecrest 3 . 6
Ridgecrest 4 342

prepared by: GRCUNDWATER MANAGEMENT, INC.

= Specialized Groundwater Engineering Services
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APPENDIX A

TOTAL PLATE COUNT RESULTS







City of Albuquerque

P.0. BOX 1293 ALBUQUERQUE, NEWMEXICO 87103

MAYOR CHIEF DEPUTY CAO DEPUTY CAO -
ADMINISTRATIVE OFFICER  PUBLIC SERVICES ~ PLANNING/DEVELOPMENT

KEN SCHULTZ GENE ROMO Rﬂ@fxﬁﬁz@ BILL MUELLER
APR -1 1887

March 26, 1987

GROUNDWATER MGMT.
K.C., KS

Mr. Bruce Kroeker

Vice President

Groundwater Management, Inc.
610 South 38th Street
Kansas City, Kansas 66106

Re: Well Testing - Standard Plate Counts

Dear Bruce:

Attached please find a copy of standard plate counts for samples your
firm provided to Mr. Emory Moore, during the Well Testing Project
recently completed.

Please call if you have any questions.

Sincerely,

Assisfant Utility Engineer
Util{ty Design Section
Pubiic Works Department

Attachment
MEM:1k

xc: Gene Leyendecker
Emory Moore
Daniel Linstedt
File 67.5
326

AN EQUAL OPPORAYNITY EMPLOYER








STANDARD DETECIOR *

WELL DAlE PLATE CT T.0.C. DEVISE

' ) cnt/1 ml mg/L cnt/1 ml
ALAMEDN #1 870210 (4] 0.058 0
ALAMEDN #2 870220 11 0.052 0
AIRISCO 1 870204 20 0.140 -
ATRISCO #2 870212 1 0.047 0
NIRISCO #3 870220 . 6 0.200 100
ATRISCO #4 870317 0 0.125 :
BURTON #2 - 870226 (4] 0.010
BURTON #3 . 870224 5 0.010
CANUELNRIA #2 870205 . 21 0.150 0
CANDELARIN #4 870221 0 0.077 100
CHARLES #1 870228 ' 92 0.040
COLLEGE #1 870212 : 188 0.073 100
COLLEGE #2 870221 143 0.088 0
DON #1 870216 2 0.030 100
DURNNES #1 . 870209 0 0.388 0
DURNNES #2 . 870210 0 0.264 0
DURNNES #3 870212 ) 8 0.228 o
DURANES #4 : 870217 100 0.090 100
DURNANES #5 870219 24 0.096 0
DURNANES #6 870225 62 0.221
DURANES #7 070227 1 0.370
GRIEGOS #i 870211 0 0.156 0
GRIEGOS #2 870213 i 2 0.370 0
GRIEGOS #3 070218 . 10 0.330 0
GRIEGOS #4 870216 1 0.140 o]
LEAVIIT #1 070205 . - 108 0.050 0
LEAVITI #2 ’ 870209 0 0.063 0
LOMAS #1 870214 ) - 760 . 0.120 100
LOVE #4 870228 - 230 0.030
LYNDECKER #1 870220 29 0.510 100
LYNDECKER #2 870218 ’ 22 0.041 0
LYNDECKER #3 870225 1 0.246
LYNDERCKER #4 870217 1 0.180 0
MILES #1 ' 870206 0 0.090 100
PONDEROSA #2 870205% 3 0.050 0
PONDEROSA #3 870225 ’ T 342 0.036
PONDEROSA #4 §70214 203 0.040 100
PONDEROSN #6 870227 111 0.050
PONDEROSA #7 870206 0 1.390 0
PONDEROSA #9 670223 54 - 0.064
RLOGECREST #3 870221 6 0.039
SANTA BARBARN #1 8702212 0 0.0748
SAN JOSE #1 v 8710204 R . 29 0.330 0
SnN JOSE #H2 870203 . 3 0.106 1000
SnN JOSE #3 870206 0 0.124 0
THOMNS 41 870207 189 0.110 0
THOMAS #2 . 870204 . .. 0 .0.080 100
THOMNS #3 . - 870203 . - 11 0.090 1000
THOMNS #4 870210 -0 0.058 100000
UOL-ANDIN #1} 870217 { 3 0.330 0
UoL-nANDINn #2 870216 0 0.010 0
voL-aNDIn #4 870219 49 0.120 0
voL-nND1In #5 870224 17 0.070
VOL-ANDIN #6 870226 . 2 0.100
VOLCANO CLIFFS #1 870207 0 0.045 0
UOLCANO CLIFFS #2 870211 194 0.041 4}
WNALKER #1 870207 . (o] 0.047
WEST MESn #1 . 870218 12 . 0.370 0
WEST MESH #2 870219 13 0.019 0
WEST MESN #4 870223 ! 36 0.027
YNLE #1 870209 ) 0 0.385 0
YALE #2 870211 136 0.052 100
YALE #3 870213 139 0.060 0
AVERNGE : . 54 0.150 2291
MnXIMUM 780 1.390 100000
MINIMUM 0 0.010 0
SI1D DEV 118 0.198 14898
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CITY OF ALBUQUERQUE
WATER RESOURCES DEPARTHENT

LABORATORY
MEMORANDUM - June 18, 1985
T0 - Sam Cummins, Manager of Water Systems
- Bob Sidhu, Assistant Manager of Water Systems
FROM - Emory Moore, Laboratory S rvisor
SUBJECT - STANDARD PLATE COUNTS: M/u-m}’\

By the 16th Edition of Standard Methods, there is no longer a recognized test
Tisted as "standard plate count”. The new designation s "total heterotrophic
plate count -~ °C - hours". - '

The attached data were generated by inoculating a tryptone glucose extract
agar plate using method .9078 (spread plate method) with 0.33 millfliters of
well water under aseptic conditions. - The results are reported in count per .
100 mi1111iters at 35°C after 72 hours.

Tests were performed to determine if a cooler temperature in the incubator
would improve growth. A second set of samples would be needed to confirm
this, but tentative results are affirmative.

Attempts to differentiate species will be made upon arrival of reagents. A
supp]emental report will be fssued at that time. S

Enclosure

'xc Dave C. Kersey, Chemist
Michael Irvine, Chemist

Doc. 386T, Arc. 00157
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WELL AND PUMP TEST DATA

RIDGECREST WELL NO. 1

LAYNE WESTERN COMPANY, INC.,——








WELL. DATA SUMMARY SHEET

CITY OF ALBUGUERGUE
RIDGECREST WELL NO. 1

DATE OF FUMF TEST : 4-17-1985
TEST DISCHARGE

RATE (gpm) s 1270
DISCHARGE

FRESSURE (psi) @ 1=

STATIC WATER

LEVEL (ft) : 572
WATER LEVEL

MEASUREMENT METHOD - M-Scope
FUMF SETTING (ft) = boE
CURRENT SFECIFIC

CAFPACITY (gpm/ft) 29
ORIGIMAL SFECIFIC

CAFACITY (gpm/Ft) 'z 27
YEAR DRILLED : 19464
BOREHOLE

DIAGHMETER (in) s 28 (Azsumed)
WELL DEFTH (ft) = 1257
GQCREEN TYFE @ Roscoe Moss Shutter Screen

SCREEN INTERVAL (ft) : &33 — 1257

COMHMENTS : Discharge measured by all-flow meter.







LAYNE-WESTERN COMFANY, INC.
HYDROL.OGY DIVISION
FUMF TEST DATA

NAME: CITY OF ALBUGQUERGUE DATE: 4-17-1985
LOCATION: RIDGECREST WELL NO.: 1L JOB NO.: D-699
TIME ELAFSED WATER
OF DAY TIME LEVEL DRAWDOWN

801 0 572.17 0. 00

BoO2 1 604, b4 . 32.47

803 2 604,20 I2.03

B804 3 05,19 TTLOZD

BOS 4 606,02 33,85

BOb 5 606, 48 4.1

808 7 b0&, 45 34,28

810 9 607,41 5.2

812 11 607.98 75.81

B1é 15 608.97 I6.80

821 20 609,88 37.71

826 .25 610.61 8. 44

871 ~ 30 6b11.17 I9.00 '
BI6 35 611.71 I9.54 iy
841 40 612.18 40.01 ;
851 50 612.91 40.74 :
P01 60 613.54 41,37 :
11 70 614,04 41.87 ,3
921 80 614,45 42,28 -
i3 90 614,79 2.62 “
941 100 615,14 42,97

1001 120 615,71 AT, 54

1031 150 616,735 44,18

1101 180 b1ée.91 44,74

1201 240 617.69 45,52

1701 300 618.2 844,09

1401 T60 618,63 446.46







LAYNE-WESTERN COMFANY, INC.
HYDROLOGY DIVISION
FUMF TEST DATA

NAME: CITY OF ALBUAUERGUE DATE: 4-17-1988
LOCATION: RIDGECREST WELL NO.: 1 JOB NO.: D-629

RECOVERY DATA

TIME ELLAFSED TIME SINCE RATIO WATER RESIDUAL
arF T TIME SHUT OFF LEVEL DRAWDOWN
DAY t.min t*,min A ft
801 S0 0,00 572.17 Q.00
21402 Zb1 1 Z261.00 S576.465 4,48
1407 62 2 181,00 576.25 4,08
1404 b = 121.00 577.45 e
1405 I64 4 21,00 582.80 10,673
1404 265 5 75,00 583,61 11.44
1408 z67 7 52.47 583,26 11.09
1410 69 3 41,00 582.72 10,55
1412 371 11 I3LT73 582.2 10.04
14146 z75 18 25. 00 580,15 7.98
1421 80 ’ 20 19.00 580.14 7.97
14226 i85 25 159.40 579.97 7.80
1471 IP0 0 13.00 579.42 7.25
1441 400 40 10,00 578.40 b. 23
1451 410 50 8. 20 577.91 5.74
1501 420 60 7 .00 S77. 30 S5.173
1511 430 70 6.14 576.97 4.80
15921 4410 80 5.90 576.53 4,734
1531 450 20 5. 00 576.25 4,08








LAYNE-WESTERN COMPANY, INC.
HYDROLOGY DIVISION
FUMP TEBT DATA

NAME: CITY _OF ALBUGUERQUE DATE: 4-17-198%
LOCATION: KEIRTLAND AFE WELL NO.: 5 _— obs. JOB NO.: D=673
TIME ELAFSED WATER
OF DAY TIME LEVEL DRAWDOWN
801 0 550,71 0.00
802 1 E50. 66 -0, 05
807 2 550,63 -0, 08
806 5 550.67% -0.08
808 7 550.60 -0.11
810 -/ 550.54 S
812 11 550.59 -0.172
816 15 550.58 -0.17
a1 20 550,47 ~0.24
826 25 550,47 -0.24
g1 O 550.44 -0,27
asé 5 550,47 -0, 28
841 40 550,47 -0.28
84b 45 550. 45 —-0. 264
851 50 550. 46 -0.25
g5é , 55 550 .50 -0, 21 .
: P01 60 550.52 -0.19
N Q064 65 550,54 ~0.17
911 , 70 550,56 -0.15
916 75 550.61 -0.10
921 80 550. 65 -0.06
926 85 550.69 -0, 02
931 0 550.72 0,01
936 95 550.73 0.072
944 105 550,80 0.09
951 110 550.82 0.11
1001 120 550.88 0.17
1011 130 550,94 0.27
1031 150 551.05 0.34
1101 180 551.20 0.4%9
1131 210 551.33 0,62
1201 240 551. 41 0.70
1231 270 551.47 0.76
1301 Z00 551.59 0.88
1371 ZT0 551.63 0.92
1356 55 551,74 1.03

PUMPED WELL: RIDGECREST NO. 1 g.g

T e e








LAYNE-WESTERN COMPANY
HYDROLOGY DIVISION
PUMP TEST DATA

NAME: CITY OF ALBUGUERCOUE

LOCATION: KIRTLAND AFR WELL NO.: &

RECOVERY DATA

‘ TIME ELAFSED TIME SINCE . RATIO

i OF TIME SHUT OFF
; DAY temin £ ,min t/e?
801 O Q. 00
1406 T6S 5 773,00
1411 370 10 T7.00
1416 375 15 25.00
1421 T IR0 20 19. 00
1426 =85 25 15. 40
1471 Z90 =0 13.00
1434 95 5 11.29
| 1441 400 40 10,00
1444 405 45 - F.00
1451 410 50 8. 20
1454 415 55 7.55
1501 420 b0 7.00
1511 470 70 6.14
N 152 440 80 5. 50
15731 450 0 S5.00
1551 AT70 110 4.27

PUMPED WELL: RIDGECREST NO.1

. INC.

DATE: 4-17-198%5

— obs. JOE NO.:

WATER
LEVEL

550.71
551.74
551.71
8951.70
551.70
551,68
S51.67
551. 64
9591.62
591.56
51.54
91,53
51.48
591,45
531.40
931,34
591.31

S
S
S

D=639

RESIDUAL
DRAWDOWN
ft

0. 00
1.03
1,00
0.99
0,99
0.97
0.96
0., 9X
0.91
0.85
0.832
.82
0.77
0.74
0,69
0,63
0,60








RECOVERY IN FEET

e I

!

17-85

4-

dgecrest #1
Pump Test

1

Drawdown Data

R

vifecitfie

it

Tv

My

TIME-DRAWDOWN SEMI-LCG PLOT

1

M N 0 W

(3,

H IR

it

T

T

i

1T T eIt o

z
33
36
43.5

1!

< “ S
LAYNE-WESTERN COMPANY, INC.

™ <3 <t
DRAWDOWN IN FEET

31.5
34.5

ELAPSED TIME IN MINUTES








- - =
= f L
= = ==

= =

i
HHHT

-85

RN I

4-17

Pump Test

Ridgecrest #1

F Recovery Data

e

i IIII[

11 I

1

H

R

L
1hiig

M N e O

L
HiH

IR 8

TIME-DRAWDOWN SEMI-LOG PLOL

'T‘"ﬂ, v

Al

P

h N 0w

o

i

i

1.

ol lJ~L1]lfeo

1t

LAYNE-WESTERN COMPANY, INC.

RESIDUAL DRAWDDWHN IN FEET

ELAPSED TIME RATIO (t/t')








RECOVERY IN FEET
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Pump

Punp Test
4

Recovery Data

Ridgecrest #1

Observation Well

Kirtland AFB #5
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LAYNE-WESTERN COMFANY, INC. , 0
HYDROLOGY DIVISION oo
EFFICIENCY DATA

NAME: CLTY OF ALBRUQUERGUE DATE: 4-17-1985
LOCATION: RIDGECREST WELL NO.: 1 JOE NO.: D=-6%9

FUMFIMG RATE, G (gpm) = 1270

DISCHARGE FPRESSURE (psi) = 13,0
(ft) 20,0

i

FUMFING WATER LEVEL (ft)

619.0

TOTAL HEAD,H(ft) = 64%.0

WATER HORSBEFOWER, WHF = QH/Z740 = 208.1

ELECTRIC METEFR:

MILTIFLIER = &00 ‘
Eh = 1.8
REV/SEC = 0,070 ;

INFUT HORSEFOWER, THF

= 4.826 ¥ Eh % MULTIFLIER % REY/SEC
IHF = 364.8

WIRE-TO-WATER EFFICIENCY (%) = WHF/IHF % 100 = 57.1







LAYNE-

WESTERN COMFANY, INC.

HYDROLOGY DIVISION
EFFICIENCY DATA

NAME:  CITY OF ALRUGUERAUE

3

LOCATION: RIDGECREST

its

FUMFING FRATE, O (gpm) = 12

DISCHARGE FRESSURE (psi)
(ft)

DISCHARGE HEAD LOSS(ft)
FUMFING WATER LEVEL(ft)

TOTAL HEAD,H(ft) = &84

WATER HORSEFOWER, WHF =

ELECTRIC METER:

MULTIFLIER = &00
Fh = 1,8
REV/SEC = 0,0

INFUT HORSEFOWER, THF
IHF

o

OVERALL MECHANICAL EFFI

WELL NO.: 1L

13,0

0.0

1|

= 5.0
= 4£1%.0
.0

OH/Z2960 = 209.8

70

4.826 ¥ Fh ¥ MULTIFLIER

Z64.8

CIENCY (%) = WHF/IHF % 1

B-13

DATE: 4-17-198%

JOE NO.: D699

¥ REV/SEC

00 = 57.5








MOTOR: (.%o . PUMP N.F.G. O owOSTON Rated G.F.i. 1DQO
“Hodel: SKL3LSAC IBAA Pump prﬂng_(L\l.’lS 40! Static Leve]
;—lype:'\( No. of Stages 83 Purngoqlggegeve] 593
. HMA C1. Desian: Bowl Size |4 BRC Impeller Sett.

Code: G Bowl Ser.d T.0.11, (€l

‘?rame ;325 Pay

Impelier Ser.f#

Dia. of Casing 16" 1p

_ser.# MAS\AN SO0

Pump Ser.# I K 288Y

Total Depth [QSL-5

H.P. 00 Impeller Dia. Dia. of Discharge
FI. RPM {O1S Pump Curve Sheet lo. {0345 Ft. of Tail Pipe /o'x
F1 APS 0 Pump Eff. Hhen New Strainer

_Volts 2300 Dia. of 011 Tube Peecoeaten 9 63T - (2S¢
Cycle (o0 Dia. of line Shaft 3 7

- _Phase 3 Dia. of Column Pipe

'r_'Ra'cing { oot Lenqgth of Column Pipe
Rise LOC Lenqth of Line Shaft

Sero Factor

Lenath of llead Shaft

Upper Bearing

lLower Bearing

STATION: . RINGECREST
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WILSON LABORATORIES

F.0. BOX 1848 - 528 HORTH WINTH STREET, SALINA, KANSAS

213/7825-7186
LAYME-WEETERN COMFANY IHC. - 2 REFORT DATE: 05/13/8%
ATTML CARL NuUZdan
6510 SOUTH 381H SarFLE RECEIVED: 04/24/85
EANSAS CITY, KE BEL0G DATE SAMFLED: 04/17/85
SAMPLE :ALBUQUERQUE R IDGECREST WELL #1 TIME SARPLEDT 1055
WILSON LaBs FILE HO.: 85-8540 LAR NO.: BDUBG202

GENTLEMEM:

ANALYTICAL OUALITY CHECKS HAYE BEEN PERFORHED OM THTIS AHALYZIE TO
ASEURE THAT KO SIGHIFICANT ERROR HAS OCCURRED, THE ION BALAHCE HAS
PEEN CALCULATED FROM THE LARORATCRY AMALYSIS. THE IOH BaALANCE STANDARD
DEVIATION, CALCULATED BY STANDARD HETHODS FPOCnBUPE NUMBER 104C.1.
(15TH ED.). IS SHOWM FOR YOUR IMFORHATIOMN. A STAMDARDG CEVIATIDH
BETWEER +/-1.0 I5 HORHALLY ACCERPTABLE. AN ACTIVITY CORRECTION HAS BEENW
AFFLIED TO THE IOM GALANCE BECAUSE THIS WATER COHTAINS SIGHIFICAMT
TOTaL DISSOLVED SCLIDS.

THE TOTAL IONIC STREMGTH OF THE WATER HAS ALS0 BEENM CALCULATED BY THE
COMFUTER. COHFUTATION OF TOTAL DISSOLVED SCLIDS HAS BEEM FERFORMED
BASED OM THE CHEMICAL ANALYSIS CORRECTED FOR LDSS OF WATER AnD CARBUOM
DIOXIDE WHICH OCCURS UFOM DRYING., THIS REFORTED TOTAL DISSOLVED SOLIDG

VALUE 15 COMPARABLE TO THAT WHICH WOULD BE OBTAINED BY STANDARD HETHOLS
AKALYSIS WUNBER Z0%0. (1GTH ED.)

TOTAL 2ISSOLVED SOLIDS CONCENTRATION EXCEEDS THE DESIRABLE LIIT OF
250 MG/L, TUT 15 WOT HISH ENDUGH TO BE OF CONCERN FOR HOST USES.

THIS IS5 A HARD WATER.

LOW HARDHEZS FAVGRS LAUMDRY AMD MEST DOHMESTIC AMD IHOUSTE IAL UBES.
HIGH HARONESS FAVORS USE A% DR INKING WATER, 50 LOHG AS IT IS HOT

EACESSIVE.

HGH-CA
HE

LG ATE HARDMESS IS PRESENT. A5 INDICATED BY THE EXCESS OF TOTAL
HARDMESS O

ER TOTAL ALKALINITY.

n
i

THIS WATER HAS A HORWMAL FH FOR HOST FURFOSES.

B-16








LAYME-WESTERI COMFANY INC. - 2 05/13/85 FanE 2

THE SATURATION PH IS THE PH AT WHICH THE WATER IS JUST SATURATED WITH
CALCIUR CoRBOMATE. AUCORGING TO STANDARD METHODS (1GTH E0., PPB7-E0).
CALCIUM CARBOMATE WILL MOT BE DISSOLVED OR PRECIPITATED WHEN THE WATER
FH I5 EQUAL 70 THE SATURATION PH. IF THE WATER FH IS GEEATER THAR THE
SATURATION FH, A FROTECTIVE COATIHG OF CALCIUH CARBONATE WILL BE
DEFCSITED O) THE FIFE WALLE. THE SATURATION PH IS CALCULATEDR WITH
CORRECTIONS FOR TEWPERATURE ANO SALIHITY FROW THE EXFRESSIOR DEVELOFED
BY LARSOH AHD BUSWELL (JOURHAL OF THE ARERICAN WATER WORKS ASSOCIATION,
VOL. 34, HO. L1 FG. 1676).

THE RYZNAR STABILITY IHODEX I5 AM INDICATOR OF THE SCALING OF CORROSIVE
HATUEE OF & WATER. ACCORDING TD STAWDARD HETHODS (14TH ED., PG. 50),
A WATER BECOHES MORE SCALING A5 THE STABILITY INDEX DECREASES FROH
ABOUT &5.5. A5 THE STARILITY INDEX INCREASES FROM 6.5, THE WATER
RECOMES HORE CORROSIVE.

THE LAHGELIER SATURATION IHOEX IS CALCULATED AS THE WATER FH MIHUS THE
SATURATION PH, ACCURDING TO STAWDARD METHDDS (ILTH BN, PP, 57-G00, A
SATURATION INDEX OF ZERD INDICATES CALCIUM CARBONATE EOUILIBRIUH, OR A
STABLE WnTER, A HEGATIVE SATURATION INDEX IMDICATES A TENDEWCY T
DISSOLVE CALLIUN CARBOMATE. OR A CORROSIVE WATER. A POSITIVE VALUE

-

IHDICATES A TEHDENCY TO DEFOSIT CaALCIUM CARDOWATE, OR A SCALIHG WATER.

THE STABILITY IWDEX TWDICATES THAT THIS WATER I35 SLIGHTLY AGGRESSIVE
ARD HAY CAUSE WIMOR CORROSIOW. CORRECTIVE TREATHENT IS SUGLESTED.

THE CALCULATED TOTAL FREE CARFOH DIOXIDE VALUE IS5 THE COHCENTRATION OF
CARBON DIOXIDE ACTUALLY PRESENT IN THE WATER. CALCIUN CARBONATE T
WATER EXISTS IN EQUILIBRIUM WITH CARBOW DIDKIDE. A CERTAIM CUHCEHTRATION
OF CARBOW DIONIDE rUST BE FRESEHT 70 FREVENT PRECIFITATION OF CALCIUN
CARBONATE. THIS CALCULATED VALUE REDUIRED TD FREVENT SCALIMG IS LISTED
1S THE HECESSARY FREE CARBON DIOXIDE. THE EXCESS CARBUN DIOXIDE IS

THE TOTAL FREE CARBOH DIOXIDE MINUS THE NECESSARY FREE CARBOH DIOKIDE.
IF THE EXCESS CAREON DIOXIDE IS5 A WEGATIVE VALUE, SCALING OR DEFOSITION
OF CALCIUM CARBOMATE WILL PROBABLY OCCUR. IF THE EXCESS CARBOM DIOKIDE
IS A FOSITIVE VALUE, THE WATER WILL TEND TO BE CORROSIVE OR AGGRESSIVE
I#t ITS ATTACK O PIFING AND EQUIFMENT. THE FRESENCE OF FOSITIVE OR
HEGATIVE CARGOM DIOXIDE IS HOT SIGHIFICANT FROM A HEALTH GTARDFOINT.

WILSOH LABORATORIES

523/4Qﬂ211409x54\

LYHN R, HEWCOHER
CHIEF CHEMIST








WILSOM LABORATORIES

ETANDARD CHEMICAL WATER ANALYSIS

LAYMNE-WELTERM COWFANY INC. - 2
ATTH: CARL RUZHAN

6510 SOUTH 38TH

KANGAS CITY, KB BEIOE

SARPLECALBUOUERQUE RIDGECREST WELL #i

CATIONS

CALCTUH Ca+2 HE/L
HYDROSEN H+1 Hi A
IRON, TOTAL FE . HGAL
WAGNES ILUH HE+2 Gl
HAMGANESE RiiEge HE/L
FOTASETUM K+l Hiz/L
SO0 IHH Hi+l HG/7L
AN IDHS

BICARBOHATE CHCO3-1 HG/L

CARBOMATE Coz-2 HG/L
CHLORIDE CL-1 HG/L
FLUOR 1RE F-1 HiasL

HYDROZIDE k-1 M L
HITRATE HO3-1  HGAL
FHOSFHATE FO4-3  HGAL
SULFATE 504-2  MGAL
CATION TOTAL MEGAL
ANION TOTAL HEQ/L
I0H BALANLE HEQ/L

STANDARD DEVIATION

SILICA
TOTAL DISSOLVED SOLIDE ¢

[y
T
~
(o]
I> o~

TOTAL ALKALIHITY g
CARBOMATE ALKALINITY 153
CaALCIUM ALKAL IHITY fi5
HAGHES UM ALKALINITY A5
SOOIUM ALRAL INITY AS
TOTAL HARDHESRS AS
CALCIUH HARDH a5
HAGHES IUH HARLDHESS A5
NON~CARBUNAT! HHFU4“33 As

CALCTUH HON- OMATE HARDHESS
HAGNES IUH QUN CARBUHATE HARDNESS

FH FH
SATURATION PH FH
STARILITY IMOEY FH
SATURATION IWDEX FH

s102

CaCo3
CACO3
Caco3
CACO3
CaC03
CaCo2
CaCla
CACO3
CACO3

UNITS
UNITS
UNITS
UNITS

REPORT DATE: 05/13/85

HGE/L
MG/l
HG/L
MG/L
HG/L
HG/L
MG/L
Hiz/L
HEAL
HE/L
HE/L
HEG/L
HE/L

B-18

DATE SAnPLED: 04/17/8%
TTHE SAHFLED: 1055
FILE NO.: 85-9540
OROER ®0.: 2252

LAR ND.: BHaGR202

S8AWFLE RECEIVED: 04/24/85

LLARORATORY
ANALYS IS

l_Tl

54.00

0.00
0.00
5.499
0.40
2.60
38.00

177.18
0.17
9,90
0.50
.01
J.98
0.00

51.00

2

| S R R S
. =

s dey BN 7% B w b |

Ix = FJ L

O-x
?79 45
146.00
145,74
124.24
10.51

0.00
145,42
124.84
20.58

D O
(=R e I

B

i

Lo N ]
u

Y]
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LAYHE-WESTERN COMPAMY INC. - 2

TOTAL FREE CAREOW DIDKIDE 02 Hio/L
HECESSARY FREE CARBOM DIOXKIDE £o2 Ma/L
EACESS DARBOH DIOXIDE co? /L
TEWFERATURE OF AHALYEILE FaHRENHETT

CONDUCTIVITY, HMEASURED-@ 200 HICROMHOS/CH
COHDUCTIVITY, CALCULATED @ 25C HICROWHOS/CHM
[OMIC STREHGTH HOL/L

B-19

3785 FAGE 2

427.0
407 .20
0.00G7







A .

LAYNE-WESTERN COMPANY IMC. - 2

053/13/85

P EL TN

IOR ACTIVITIES ARE IN MEGSL.
SCALED OHE SFACE EQUALS  0.0B33 MEOQ/L.

LEGEHD
CATIONS HEO/L

[is]

CALCIdii= £ 1.
HAGNES TUi= Hii 0.
SO0 L= M 1
FOTASS Iui= K 0.

o

Xited

[ Q-

[y I )

<
[y

BICARBOHATE= HLD3 2056
SULFRTE= 204
CHLORIDE= CL 0.23
HITRATE= M 0.086

4.75
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RECEIVEC JUN 19 1987

'WILSON LABORATORILES

525 N. EIGHTH ¢ P.O.BOX 1884 e« SALINA KANSAS 67402-1884 » (913)825-7186

June 18, 1987

Groundwater Management, Inc.
610 S. 38th

Kansas City, KS 66106

Attn: Bret Overholtzer

Re: Standard Well Water Detection Limits
Wilson Laboratories File No. 87-9668

Dear Mr. Overholtzer:

Below are 1listed the standard detection limits for the standard
well water parameters:

Alkalinity, total 2 mg/l as caco3
Chloride 2 mg/k
Fluoride 0.1 mg/l
Nitrate/Nitrite 0.1 mg/l as N
Orthophosphate 0.1 mg/l as P
PH not applicable
Specific Conductance 2 umhos/cm
Sulfate 10 mg/1
Calcium 2 mg/l

Iron : 0.1 mg/l
Magnesium 2 mg/l
‘Manganese 0.02 mg/l
Potassium 2 mg/l

Silicon 1 mg/l

Sodium 5 mg/l

All other reported parameters are calculated from the above
parameters. When the SWAN Fortran program reads in the values of
the above parameters for input into the standard well water
report, the Non-detected values are changed to the value 0.00.

If you require any additional information, do not hesitate to
call.

WILSON LABORATORIES

A st 944/%%;

Bernadine Siemens . Vo
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WELL AND PUMP TEST DATA

RIDGECREST WELL NO. 2

to
i
'y
o |

LAYNE WESTERN COMPANY, INC, ——








WELL DATA SUMMARY SHEET

CITY OF ALBUGIUERGUE
RIDGECREST WELL NO. 2

-DATE OF FUMF TEST : 4-10-1785
TEST DISCHARGE

RATE (gpm) = TOoLo
DISCHARGE

FRESSURE (psi) 24
STATIC WATER

LEVEL (ft) = 541
WATER LEVEL

MEASUREMENT METHOD : Air—line

FUMF SETTING (ft) = &80

CURRENT SFECIFIC
CAFACITY (gpm/ft) = 81

DRIGINAL SFECIFIC

CAFACITY (gpm/ft) @ 41

YEAR DRILLED = 1977

BOREHOLE

DIAMETER (in) = 0

WELL DEPTH (ft) = 15473

SCREEN TYFE : Roscoe Moss Shutter Screen

SCREEN INTERVAL (ft) : 730 - 1300

COMMENTS

w
t
(M)
w







LAYNE-WESTERN COMPANY, INC.
HYDROLOGY DIVISION
FUMP TEST DATA

NAME 3 CITY OF ALBUAUERGUE DATE: 4-310-1985
LOCATION: RIDGECREST WELL NO.: 2 JOBR NO. = D-4692

TIME . ELAFSED WATER

aQF DAY TIME LEVEL DRAWDOWN
230 0 541.40 0. 00
=1 1 0967.40 26.00
I 2 548. 00 26.460
QI3 s 54%.10 27.70
34 4 5969.70 28. 320
235 S 970,30 28.90
Q7 7 571.40 30,00
9I9 Q 572.00 20.60
241 11 572.60 31.20
45 15 S573.20 21.80
30 20 873.70 F2.70
1000 30 574,90 IE.50
10035 35 575.80 4,10
1010 40 976.10 34,70
1020 50 576.10 4,70
10320 &0 5976.10 34,70
1040 70 576,60 I5.20
1050 80 577.20 I5.80
1100 Q0 577.80 346.40
1110 100 S977.80 Z6.40
1130 20 578. 40 37.00
1200 150 578.40 37.00
L 250 180 578.90 37.590
1200 210 578.%0 37.30
1330 240 579.10 Z7.70
1430 200 579.50 IB8.10
1520 60 S79.50 38.10
1640 430 980,10 I8.70

1660 450 580.70 39.30







LAYNE-WESTERN COMPANY, INC.
HYDROL.OGY DIVISION
PUMP TEST DATA

NAME: CITY OF ALBURQUERQUE DATE: 4-10-198%
LOCATION: RIDGECREST WELL NO.: 2 JOB NO.: D-699

RECOVERY DATA

TIME ELAFSED TIME SINCE RATIO WATER RESIDUAL
oF TIME SHUT OFF LEVEL DRAWDOWN
DAY t.min t*.min t/t? ft
IO 0 Q.00 541,40 Q.00
1701 4514 1 451.. Q0 ' 541,40 0. 00
1702 4572 2 224.00 549,50 8,10
17073 457 = 151. 00 549,50 8.10
1704 AS4 4 117,50 549,50 8.10
1705 455 5 21.00 =548, 90 7.90
1707 457 7 65.29 548,730 b.F0
1709 459 @ 51.00 548,30 6.90
1711 461 11 41.91 548. 30 6£.90
1715 445 15 31.00 547.80 6.40
1720 470 20 27.50 547 .20 5. 80
1725 475 25 19.00 5446, 60 G. 20
1730 4820 0 146,00 S546.00 4,60
17325 485 5 12.86 544,00 4,60
1740 430 A0 12.25 546,00 4,60
1750 SO0 S0 10,00 544,00 4,60
1800 =510 60 8.50 544,90 .50
1810 S520 70 7.43 544,50 3.10
1820 G0 20 b.67 544,720 2.90
1830 S40 20 ' 6.00 547,70 2.30
1840 550 100 .50 543,70 2,30







LAYNE-WESTERN COMFANY, INC.
HYDROLOGY DIVISION
PUMP TEST DATA

NAME: CITY OF ALBURUERQUE DATE: 4101985
LOCATION: RIDGECREST WELL NQO.: i - obs. JORB NO, s D-4699
TIME ELAFSED WATER
OF DAY TIME LEVEL DRAWDOWN
IO 0 S71.3%7 0,00
P90 20 572.19 .82
54 24 S972.11 V.74
Qu7 27 572.08 0.71
60 0 572.10 0.73
1005 25 oS72.11 0.74
1010 40 572.10 0.73
1015 45 572.10 0.73
1020 S0 S972.10 0.73
S 10T0 60 S 2.2q 0.88
10328 &5 S572.2 Q.87
1040 70 S972.27 0.90
1045 75 S972.2 0.89
1050 80 S72.2 0,921
1100 0 972.2 0.92
1115 105 972. 30 0.93
115 145 S972.32%3 0.6
225 175 S972.37 1.00
| 25D 205 572.40 1.03
229 235 S72.42 1.035
1355 2465 S572.44 1.07
14bq 295 S72.45 1.08
14% 325 S572.45 1.08
1555 83 S572.4646 1.09
1645 475 572.45 1.08

PUMPED WELL: RIDGECREST NO. 2








LAYNE-WESTERN COMFANY, INC.
HYDROLOGY DIVISION
PUMF TEST DATA

NAME: CITY OF ALBUAUERGUE DATE: 4-10-1985
LOCATION: RIDGECREST WELL NO.: 1 — obs. JOR NO.: D-6%%

RECOVERY DATA

TIME EL.AFSED TIME SINCE RATIO WATER RESIDUAL
aF TIME SHUT OFF LEVEL DRAWDOWN
DAy t.min T ,.min t/t? ft
QIO O : Q.00 971.37 0,00
1740 430 40 12.285 572,39 1.02
1745 495 : 45 11.00 S72.36 0.99
1750 00 S0 10,00 572,38 1.01
1759 509 95 ?.18 o972, 32 0.95
1760 510 b0 2.50 S572.28 0.71
1805 . 515 &5 7.92 o72.2 Q.90
1810 520 70 7.43% S72.2 ' 0,89
1820 - 530 80 b &3 572,24 0.87
18730 540 20 &H. 00 572.1%9 0.82

PUMPED WELL: RIDGECREST NO. 2








LAYNE-WESTERN COMFANY, INC,
HYDROLOGY DIVISION

NAME: CITY OF ALBUGUERGUE

LOCATION:  LOVE

TIME « ELAFSED
F DAY TIME
QIO O
2?31 1
I 2
QI 3
2?74 4
FIE 5
QIT7 7
I ?
241 11
245 15
o0 20
ARk 25
1 O00 0
1005 25
1010 40
1015 45
1020 =50
1030 &0
1040 70
10850 a0
1100 0
1170 120
1200 130
| 230 180
1300 210
1ZZ0 240
1400 270
1470 200
1500 330
1600 I90
1655 445

FUMP TEST DATA

PUMPED WELL: RIDGECREST NO. 2

WELL NO.: 5 - obs.

WATER
LEVEL

520,035
520.04
520.04
520.04
520,04
520,04
520.03
520.04
520.04
S520.04
520,05
520.06
920.10
520,13
920.16
520,20
S20.2

520.33

S20.42
520.52
520.99
S20.83
920.90
521,01
S21.25
Z21.41
o21.594
SZ21.66
521.76
521.94

022.07

DATE:

DRAWDOWN

Q. 00
—-0.01
-0.01
-0. 01
-0,01
-0.01
-0, 02
-0,.01
-0.01
-, 0]

Q.00

Q.01

0.05

Q.08

0.11

0.15

0.21

0.2

0.3

.47

0.54

Q.78

0,835

0.%46

1.20

1.36

1.4%9

1.61

1.71

1.8%9

2.02

4-10-1985

JOB WNO. s







LAYNE-WESTERN COMPANY, INC.

HYDROL.OGY DIVIBION

PUMP TEST DATA

NAME & CITY OF ALBUAUERGUE
LOCATION: 1.OVE WELL NQ.: i)
RECOVERY DATA

TIME ELAFSED TIME SINCE RATIO
oF TIME SHUT OFF
DAY t,min t*.min t/t°
EO 0 0, 00
1701 431 1 451,00
1702 452 2 226.00
1707 457= = 151.00
1705 455 5 21.00
1707 457 7 &5. 2
1709 452 2 51.00
1711 461 11 41.91
1715 465 15 . F1.00
1720 470 20 2Z.50
1725 475 29 19,00
1730 480 J0 16.00
1735 485 5 17.86
1740 490 40 12.25
1745 495 45 11.00
1750 SO0 50 10,00
1800 510 &0 a.50
1810 S20 70 7.43
1820 520 80 b. b7
1820 =40 F0 6.00

PUMPED WELL: RIDGECREST NO. 2

DATE: 4-10-1785

-~ obs. JOB NO.:

WATER
LEVEL

SH520, 05

»

522,09
SE22.08

D22.08

522,09
S22.10
522.09
522.10
522.10
522,09

522.10

22,07
DR2.05
S22.01

521.98
921.96
521.90
S921.83
521.77
921,71

D—-&79

RESIDUAL
DRAWDOWN
ft

0. 00
2.04
2.03
2.03
2.04
2.05
2.04
2,05
2.05
2.04
2.08
2.02
2. 00
1.96
1.93
1.91
1.82
1.78
1.72
1.66







RECOVERY IN FEET
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LAYNE~WESTERN COMFANY, INC.
HYDROLOGY DIVISION
EFFICIENCY DATA

NAME: CITY OF ALEBUQUEROUE DATE: 4-10-1985
LOCATION: RIDGECREST - WELL NO.: 2 JOE NO.: D-6%99

FUMFING RATE,R(gpm) = 3010

DISCHARGE FRESSURE (psi) = 24,0
; (ft) = 55.4
FUMFING WATER LEVEL (ft) = S80.0
TOTAL HEAD,H(ft) = &35.4
WATER HORSEFOWER,WHF = QH/I960 = 483.0

ELECTRIC METER:

MULTIFLIER = 400
Fh = 1.8
REV/SEC = 0.143Z

INFUT HORSEFDWER, THF
IHF

4.826 % Eh ¥ MULTIFLIER % REV/SEC’
745. 3

ol

WIRE~TO~-WATER EFFICIENCY (%) = WHF/IHF % 100 = 4£4.8








LAYNE-WESTERN COMPANY, INC.
HYDROLOGY DIVISION
EFFICIENCY DATA

ME:  CITY OF ALBUGUERAUE DATE: 4~-10-1985
CATIONM: RIDGECREST . WELL NO.: 2 JOE NO.: D-&99

FUMFING RATE,Q(gpm) = 3010

DISCHARGE FRESSURE (psi) = 24.0
(ft) = E5.4

DISCHARGE HEAD LOSS(ft)

i
r
~N

FUMFING WATER LEVEL (ft) =80.0

i

TOTAL HEAD,H(fE) = &&2.4

WATER HORSEFOWER,WHF = OH/I%60 = S03.9

ELECTRIC METER:

MULTIFLIER = 400
ok = 1.8
REV/SEC = 0,147

INFUT HORSEFOWER, THF
IHF

4.826 % Kh ¥ MULTIFLIER % REV/SEC
745. %

o

OVERALL MECHANICAL EFFICIENCY (X)) = WHF/IHF % 100 = &7.4

B~38







0TOR: \Tevepny ¢lecrerc, PUMP M.F.G. FE\IDL AY Rated G.P.M. 3200
fodel: 55X L33IBXC 1ALA Pump Setting B0’ Static Leve]

T)’Pe:. VHS No. of Stages Pumping leve]

\CMA C1. Design: Bowl Size [G'MY M Impeller Sett.

ode: Bowl Ser.# (L 35 CIE. T.D. M, L’

rame 023BP3R0

Impeller Ser.# \LMXM

Dia. of Casing

er.4 A RO W00

Pump Ser.# TIHB-2S535-3

Total Depth

i.P. B0O Impeller Dia. Dia. of Discharge 1"
0.RPM V1TSS Pump Curve Sheet tlo. Ft. of Tail Pipeoory;
1T APS 0.5 Pump Eff. then New Strainer Ve <

o1ts 410 Dia. of 011 Tube X3

ycle LD Dia. of line Shaft  '4"

hase ?) Dia. of Colump Pipe \D.."

ating K Length of Column Pipe 2o’

ise  B0C  AmP ab'c Lenqth of Line Shaft 0’

ero Factor 1.5

lLenath of llead . Shaft

a8 Vo

pper Bearing

oder Nearing

TATION: _ K eoGe ceesT. . Wew. = 4,

3~39

125 Gevgenr -Prmpt 1C .
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WILSOH LARORATORIES

F.0. BOY 1858 - 528 NORTH NINTH STREET, SalLIHd, KANSAS
913/825-7186

LAYNE-WESTERH COMFANY IMC. - 2 REFORT DATE: 05/13/85
ATTHZ CARL NUZIHAN

510 S0UTH 38TH ' SAMFLE RECEIVED: 04/24/85
KAHBAS CITY, K5 GE105 DATE SAMPLED: 04/17/85
SAHPLESALBUOUERNUE RIDGECREST WELL %2 TIME SAHPLED: NOT GIVEW
WILSON LARS FILE WNU.: 853-2540 LAB NO.: BBOGO203
GEHTLEMER:

ANALYTICAL QUALITY CHECKS HAVE BEEN FERFORMED OM THIS ANALYSIS TO
ASSURE THAT #O SIGHIFICANT ERROR HAS OCCURRED. THE ION BALANCE HAS
BEEN CALCULATED FROM THE LABORATORY AMALYSIS. THE ION BALAWCE STANDARD
DEVIATION. CALCULATED BY STAWDARD HETHODS PROCEUURE NUHBER 104C.1.
C(I5TH ED.). IB SHOWM FOR YOUR INFORHATION. A STAMDARD DEVIATION
BETWEEN +/-1.0 IS HORHALLY ACCEFTABLE. AN ACTIVITY CORRECTION HAS BEEM
AFFLIED TO THE I0d BALANCE BECAUSE THIS WATER COMNTAINS SIGHIFICANT
TOTAL OISSOLVEDR SOLI0S.,

THE TOTAL :OMIC STREWGTH OF THE WATER HAS ALSO BEEN CALCULATED BY THE
COMPUTER. COMFUTATION OF 70T4L DISSOLVED SOLIDS HAS BEEN FERFORMED
BASED Or THE CHEWICAL AMALYSIS CORRECTED FOR LOSS OF WATER AND CAREON
DIOXIDE WHICH QCCURS UFON DEYING. THIS REFORTED TOTAL DISSOLVED SOLIDS
YALUE IS COHFARABLE TO THAT WHICH WOULD BE ORTAINEDR BT STANDARD METHODRS
ANALYSIS WUNBER 2049B. (15TH ED0.) )

0
I

TOTAL DISSOLVED SULIDS COMCENTRATION OF THE WATER IS LOW.
THIS IS & MODERATELY HARD WATER.

LOW HARDMESE FAVORS LAUHDRY AMD MOST DOMESTIC AnD INDUSTRIAL USES.
HIGH HARDHESS FAVORS USE AS DRINKING WATER, 50 LONG AS IT IS NOT
EXCESSIVE.

THIS WATER HAS A NORMAL FH FOR MOST FURFOSES.

THE GATURATION FH IS THE FH AT WHICH THE WATER IS JUST SATURATED WITH
CaALCIUM CARBOMATE. ACCORDING TO STAMDARD METHODS (15TH ED., FP57-G0),
CALCIUM CARBOMHATE WILL NOT BE DISSOLVED OR FRECIPITATED WHEM THE WATER
FH I& EQUAL T THE SATURATIONM FH. IF THE WATER FH IS GREATER THAW THE
SATURATION FH, & FROTECTIVE COATING OF CALCIUM CARBONATE WILL BE
DEFOSITED O THE FIFE WALLS. THE SATURATION FH IS5 CALCULATED WITH
CORRECTIONS FOR TEWFERATURE AKD SALINITY FROM THE EXPRESSION DEVELOFED
BY LARSOH AND DUSKWELL (JOURNWAL OF THE AMERICAN WATER WORKS AS50CIATION.
VOL.34, NO. 11,PG. 1G76).

o
i
b
[








LATHE-WESTERH COMFAHY INC. - 2 05/13/85 FAGE 2

THE RYZHAR STABILITY INDEX IS AN INDICATOR OF THE SCALING OR CORROSIVE
MATURE GF & WATER. ACCORDING TO STANDARD METHOODS (14TH ED.. PG. 30),
A WATER BECOMEZ HORE SCALING A3 THE STABILITY INDEX DECREASES FROH
ABOUT B.5. A5 THE STABILITY IMDEX IMCREASES FROM 5.5, THE WATER
BECOMES WOURE CORROSIVE.

THE LANGELIER SATURATION INDEX IS CALCULATED A5 THE WATER PH MINUS THE
SATURATIGH FH. ACCORDING TO STANDARD METHODS (15TH Eb., FF. 57-GD). A
SATURATION INDEX OF ZERO INDICATES CALCIUM CARBONATE EQUILIBRIUM, OR A
STABLE WATER. A HEGATIVE SATURATION INDEX INDICATES A TERDERCY T0
DISSOLYVE CALCIUM CARBOMATE. OR & CORROSIVE WATER. A FOSITIVE YalUt
INDICATES & TERDEMWCY TO DEFPOSIT CALCIUM CARBOMATE. OF A SCALING #ATER.

THE STABILITY INDEX IHGICATES THAT THIS WATER IS5 CORROSIVE ARG HAY
CAUSE COMSIPERABLE ATTACK ON METAL FIFING. CORRECTIVE TREATHEWT IS
HIGHLY DESIRABLE.

THE CALCULATED TGTAL FREE CARBOM DIOAZIDE VALUE IS THE COHCEMTRATIOM OF
CARBON DIOXIDE ACTUALLY PRESENT IN THE WATER. CALCIUM CARBUHATE IM
WATER EXISTS IN EQUILIBRIUM WITH CARBON DIOXIDE. A CERTAIN COMCENTRATION
OF CARBON DIGXIDE HUST BE FRESEHT 70 FREVENT PRECIPITATION DF CALCIUN
CARROMATE. THIS CALCULATED YALUE REQUIRED TO PREVENT SCALING IS LISTED
iS5 THE WECESSARY FREE CARRON DIOXIDE, THE EXCESS CARBON RIOXIDE IS

THE TOTAL FREE CAREON DIOXIDE HINUS THE NECESSARY FREE CARBON DIOXIDE.
IF THE EXCESS CARBON DIOXIDE IS A NEGATIVE VALUE, SCALING OR DEFGSITION
OF CALCIUM CARBOMATE WILL FROBABLY OCCUR. IF THE EXCESE CARBON DIDXIDE
I5 A FOBITIVE VALUE, THE WATER WILL TEWD TO BE CORRDSIVE OR AGGREGEIVE
IN ITS ATTACK ON FIPING AND EQUIPMENT. THE FRESEWCE OF FOSITIVE OR
HEGATIVE CARBON DIOKIRE IS HOT SIGNIFICANT FROH A HEALTH STAHOFOINT.

WILSON LABORATORIES

LYNN R. HEWCUHER
CHIEF CHEMIST

G=~42








WILSON LABORATORIES

STANDARD CHEMICAL WATER AMALYSIS

LATHE-WESTERN COHFANY INC. - 2 REFORT DATE: 05/713/85
ATTH: CARL NUZMAH ' DATE SAMPLED: 04/17/785
610 S50UTH 3E87TH TIME SAMPLED: NOT GIVERM
KaHSAS Cily, KE  GGIOE FILE HO.: B5-9549
SAHFLE :ALBUDUERDUE RIVDGECREST WELL #2 ORUER MO.: 9252

LAR HO.: B3O050203
SAHFLE RECEIVED: 04/24/80

LARORATORY

CATIOHE ANALYSIS
CaiCIUN Ca+d HiE/L _ 34.00
HYURDGEN H+l WiE/L ¢.00
IROM, TOTaL 3 HGE/L 0.00
MAGNES THH M2 [iETAR 0.00
HAHGANES R G/l 0.00
FOTASS IUH K+l MG/L 2.00
SUDIUM HA+1 HG/L 38.00
ANIONS

BICAREGHATE HLG3-1 MGAL 111.32
CARRBONATE C3-3 ML 0.12
CHLORILE CL-1 W L 21.00
FLUOR 10E F-1 Hiask . 0.50
HYOR DA IDE OH-1 MeAL . 0.01
HITRATE NO3-1  HA/L 0.00
FHOEFHATE FOI-3  HEL 0.00
SULFATE 804-2  MG/L 20.00
CATION TOTAL MED/L 343
ARION TOTAL HEQ/ L 2.13
I0N BALAHCE HEQ/L 0.2
STANDARD DEVIAT ION -1.8037
S5ILICA 5102 HG/L 29.52
TOTAL DISSDLVED SOLIDE  (CALCS NG/L 210.25
TOTAL ALEALIMITY AS CACD3 MG/L 92.60
CARBOHATE ALKALIRITY A5 CACO2 MG/L 21.56
CALCIUN ALKALIMITY AS  CACO3  HA/L 84.99
RAGNES TUM aLKALIHITY . AS  CACOZ HG/L G.00
SO0IUN ALKALIMITY AS  CACO3 HG/L 6.7G
TOTAL HARDHEES AS CACO3 HG/L 84,90
CALCIUM HARDMESS A5 CACO3 HMG/AL 24.90
HAGNESTUN HARDMNESS AS CACOZ HNE/L 0.00
MON-CARBONATE HARDNESS A5 CACO3 HG/L 0.00
CALCTUM NON-CARBONATE HARDNESS HG/L 0.00
HAGNES TUit NON-CARBONATE HARDMESS HGE/L 0.00
FH FH UNITS 7.60
SATURATION FH FH UHITS 7.92
STABILITY IHDEX FH UHRITS 8.24
SATURATION IMDEX FH UNITS -0.32







LATNE-VESTERN COMFANY IHC, - 2

TOTAL FREE CARBOMN DIOXIDE Co2  Hia/L
NECESSARY FREE CARBON DIOKIDE CO2  MG/L
EXCESS CAREON DIOXIDE CO2 MG

TEHFERATURE OF #NALYSIS FAHREMHELT

COMDUCTIVITY, HEABURED @ 25C HICROMHOS/CH
CORDUCTIVITY, CALCULATED @ 25C MICROMHOS/CH
IOHIC STREMGTH HoL/L

B-44

Q5/13/785 PAGE 2

349.00
318,40
0.0043

AN







JYNE-WESTERN COWPARY IHC. - 2 05/13/85

yTIGH-ANTON COMBINATIONS

Ch ! NA !

' HEG3 ! 504 ! CL !

N ACTIVITIES ARE IN MEO L.
sALEr  ORNE SPACE EQUALS  0.0412 MED/L.

IGERD
CaTIONS HED/L

CALCIUN= UA 1.28
- 800 IUH= HA 1.54
FOTASEIUM= K £.07
ANTONG

BICAREOHATE= HCUJ 1.70

BULFATE= 504 0.31
CHLORIDE= CL 0.81

B-45
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RECEIVEC JUN19 1987

WILSON LABORATORIES

(913) 825-7186

N. EIGHTH

P.0. BOX 1884 SALINA, KANSAS 67402-1884

June 18, 1987

Groundwater Management, Inc.
610 s. 38th

Kansas City, KS 66106

Attn: Bret Overholtzer

Re: Standard Well Water Detection Limits
Wilson Laboratories File No. 87-9668

Dear Mr. Overholtzer:

Below are listed the standard detection limits for the standard

well water parameters:

Alkalinity, total 2 mg/l as caco3

Chloride 2 mg/1l
Fluoride 0.1 mg/l
Nitrate/Nitrite 0.1 mg/l as N
Orthophosphate 0.1 mg/l as P
pH not applicable

Specific Conductance
Sulfate

Calcium

Iron

Magnesium

-Manganese

Potassium

Silicon

Sodium

2 umhos/cm
10 mg/l

2 mg/l

0.1 mg/1

2 mg/l
0.02 mg/1
2 mg/l

1 mg/l

5 mg/l

All other reported parameters are calculated from the above

parameters.
the above parameters

for input into

When the SWAN Fortran program reads in the values of

the standard well water

report, the Non-detected values are changed to the value 0.00.

If you
call.

require any

WILSON LABORATORIES

additional information, do not hesitate to

Tt vt QJ/MZ/

Bernadine Siemens







WELL AND PUMPING TEST DATA

RIDGECREST 3

B-47








WELL DATA SUMMARY SHEET

CITY OF ALBUQUERQUE
RIDGECREST WELL NO. 3

DATE OF PUMP TEST: 2-21-87

TEST DISCHARGE
RATE (gpm): 2890

DISCHARGE
PRESSURE (psi): 37

STATIC WATER
LEVEL (ft): 510 -

WATER LEVEL
MEASUREMENT METHOD: M-Scope

PUMP SETTING (ft): 660

CURRENT SPECIFIC
CAPACITY (gpm/ft): 90

ORIGINAL SPECIFIC
CAPACITY (gpm/ft): 75.0

YEAR DRILLED: 1974

BOREHOLE
DIAMETER (in):

WELL DEPTH (ft): 1475
SCREEN TYPE:
SCREEN INTERVAL (ft): 620.5-1436

COMMENTS :







WELL TESTED: RIDGECREST #3
DATE OF TEST: 2/21/87
OPERATOR: DAVID KILLEN

PRECEDENT WATER
READINGS LEVEL
ELAPSED BELOW
TIME OF TIME HOLDING CUT/ADD MEAS. PT.
DAY (min) (ft) (+/- £ft) (ft)
745 0 510 1.19 511,19
755 10 510 1.13 511.13
805 - 20 510 1.10 511.10
815 30 510 1,00 511.00
825 40 510 0.90 510,90
835 50 510 0.77 510.77
845 60 510 0.75 510.75
855 70 510 0.85 510.85
905 80 510 0.85 510,85
1024 159 510 0.45 510.45
DRAWDOWN
WATER
FLOW RATE (gpm): 2890 LEVEL
BELOW
TIME OF ELAPSED HOLDING CUT/ADD MEAS, PT. DRAWDOWN
DAY TIME (ft) (+/- ft) (ft) (ft)
1031 SWL 510 0.45 510.45
1032 1 535 -0.91 534,09 23.64
1033 2 535 -0.40 534,60 24,15
1034 3 535 0.15 535.15 24,70
1035 4 535 0.95 535,95 25,50
1036 5 535 1.21 536.21 25,76
1038 7 535 1.88 536.88 26,43
1040 9 535 2,37 537.37 26.92
1042 11 540 -2,21 537.79 27.34
1046 15 540 -1.53 538,47 28,02
1051 20 540 -1.08 538.92 28,47
1056 25 540 ~-0.68 539,32 28,87
1101 30 540 0.08 540,08 29.63
1106 35 540 0.15 540,15 29.70
1111 40 540 0.40 540,40 29.95
1116 45 540 0.63 540.63 30.18
1121 50 540 0.85 540,85 30.40
1131 60 540 1.05 541.05 30.60
1141 70 540 1.35 541.35 30.90
1151 80 540 1.41 541.41 30.96
1201 90 540 1.45 541.45 31.00
1211 100 540 1.86 541,86 31.41
1231 120 540 2,27 542,27 31.82
1301 150 540 2,55 542,55 32.10
1331 180 545 -2.36 542,64 32,19
1351 200 545 -2.20 542,80 32,35

Prepared by: GROUNDWATER MANAGEMENT, INC,
B-49








WELL TESTED: RIDGECREST #3
DATE OF TEST: 2/21/87
OPERATOR: DAVID KILLEN

RECOVERY

time pump shut off 200 minutes
t! t WATER
ELAPSED TOTAL LEVEL
TIME ELAPSED BELOW RESIDUAL
TIME OF OF RECOV, TIME HOLDING CUT/ADD MEAS. PT. DRAWDOWN
DAY (min) (min) t/t! (ft) (+/- £ft) (ft) (ft)
1352 1 201 201,00 505 0.65 505.65 -4.80
1353 2 202 101.00 510 2,13 512,13 1.68
1354 3 203 67.67 515 0.42 515,42 4,97
1355 4 204 51,00 515 -0.60 514.40 3.95
1356 5 205 41,00 515 -0.65 514,35 3.90
1358 7 207 29.57 515 -1.24 513.76 3.31
1400 9 209 23,22 515 -1.43 513,57 3.12
1402 11 211 19.18 515 -1.53 513.47 3.02
1406 15 215 14,33 515 -1.80 513.20 2.75
1411 20 220 11.00 515 -2.18 512.82 2,37
1416 25 225 9.00 510 - 2,65 512.65 2.20
1421 30 230 7.67 510 2.49 512,49 2,04
1426 35 235 6.71 510 2.32 512,32 1.87
1431 40 240 6.00 510 2.30 512,30 1.85
1441 50 250 5.00 510 2.05 512,05 1.60
1451 60 260 4,33 510  1.90 511.90 1.45
1501 70 270 3.86 510 1.72 511.72 1.27
1511 80 280 3.50 510 1.60 511.60 1.15
1521 90 290 3.22 510 1.48 511.48 1.03
1531 100 300 3.00 510 1.35 511.35 0.90
1551 120 320 2.67 510 1.25 511.25 0.80
1621 150 350 2.33 510 1.05 511.05 0.60
1651 180 380 2,11 510 0.90 510.90 0.45
1711 200 400 2.00 510 0.87 510.87 0.42

Prepared by: GROUNDWATER MANAGEMENT, INC.
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WELL NO. Ridgecrest 3
DATE OF TEST: 2/21/87

elapsed discharge temperature power flow
time pressure sand sand meter pH conductivity totalizer rate
(min)  (lbs) (F) (cc) (ppm) (rpm) (umho/cm)  (gal*1000) (gpm)
92119.0

5 0.20. 21.13

15 0.20 0.00
30 37.5 74 0.20 0.00 92200.1 2703

45 0.20 0.00
60 37.0 74 0.20 0.00 92286.0 2863
90 37.0 73 92372.6 2887
120 37.0 72 92459.4 2893
150 37.0 72 11.8 8.0 360 92546.4 2900
180 37.0 72 92633.4 2900
200 92691.4 2900

200 min. totalizer reading (gal) - 30 min. totalizer reading (gal)}
average discharge rate (gpm) = * 1000

200 min. - 30 min.

prepared by: GROUNDWATER MANAGEMENT, INC.







EFFICIENCY COMPUTATIONS

PROJECT: City of Albuquerque NM DATE OF TEST: Feb 21 1987

LOCATION: Ridgecrest WELL NO.: 3 JOB NO.: 39 - 0123

PUMPING RATE, Q

2890 gpmn

DISCHARGE PRESSURE = 37.0 psi
= 85.5 ft
COLUMN PIPE HEAD 1OSS = 23.8 ft
PUMPING WATER LEVEL = 542.6 ft
TOTAL HEAD, H = 651.8 ft
WATER HORSEPOWER, WHP =Q *H / 3960 = 475.7 hp

ELECTRIC METER:

MULTIPLIER = 400

Kh = 1.8
REVOLUTIONS = 10 rev
SECONDS = 51 sec

INPUT HORSEPOWER, IHP 4.826 * Kh * MULTIPLIER * REV/SEC

681.3 hp

WIRE TO WATER EFFICIENCY

o0

WHP / IHP * 100 = 69.8

Prepared by GROUNDWATER MANAGEMENT, INC.
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WILSON LABORATORIES

P.O. BOX 1884 ~ 525 NORTH EIGHTH STREET, SALINA, KNSAS

913,825-7186
GROUNDWATER MANAGEMENT, INC. REPORT DATE: 03/24,/87
ATIN: BRET OVERHOLTZER
610 S. 38TH SAMPLE RECEIVED: 03,/03/87
KANSAS CITY, KS 66106 DATE SAMPLED: 02,21/87
SAMPLE : RIDGECREST #3 TIME SAMPLED: 1231
WILSON LABS FILE NO.: 87-9668 LAB NO.: 87030465
GENTLEMEN s

ANALYTICAL QUALITY CHECKS HAVE BEEN PERFORMED ON THIS ANALYSIS TO
ASSURE THAT NO SIGNIFICANT ERROR HAS OCCURRED. THE ION BALANCE HAS
BEEN CALCULATED FROM THE LABORATORY ANALYSIS. THE ION BALANCE STANDARD
DEVIATION, CALCULATED BY STANDARD METHODS PROCEDURE NUMBER 104C.1.
(151TH ED.), IS SHOWN FOR YOUR INFORMATION. A STANDARD DEVIATION
BETWEEN +/-1.0 IS NORMALLY ACCEPTABLE.

THE TOTAL IONIC STRENGTH OF THE WATER HAS ALSO BEEN CALCULATED BY THE J
COMPUTER. COMPUTATION OF TOTAL DISSOLVED SOLIDS HAS BEEN PERFORMED :
BASED ON THE CHEMICAL ANALYSIS CORRECTED FOR LOSS OF WATER AND CARBON i,
DIOXIDE WHICH OCCURS UPON DRYING. THIS REPORTED TOTAL DISSOLVED SOLIDS \
VALUE IS COMPARABLE TO THAT WHICH WOULD BE OBTAINED BY STANDARD METHODS

ANALYSIS NUMBER 209B. (15TH ED.)

TOTAL DISSOLVED SOLIDS CONCENTRATION OF THE WATER IS LOW.
THIS IS A MODERATELY HARD WATER.

LON HARDNESS FAVORS LAUNDRY AND MOST DOMESTIC AND INDUSTRIAL USES.
HIGH HARDNESS FAVORS USE AS DRINKING WATER, SO LONG AS IT IS NOT
EXCESSIVE.

NON-CARBONATE, HARDNESS IS PRESENT, AS INDICATED BY THE EXCESS OF TOTAL
HARDNESS OVER TOTAL ALKALINITY,

THIS WATER HAS A NORMAL: PH FOR MOST PURPOSES.

THE SATURATION PH IS THE PH AT WHICH THE WATER IS JUST SATURATED WITH
CALCIUM CARBONATE. ACCORDING TO STANDARD METHODS (15TH ED., PP57-60},
CALCIUM CARBONATE WILL NOT BE DISSOLVED OR PRECIPITATED WHEN THE WATER
PH IS BECUAL TO THE SATURATICN PH. IF THE WATER PH IS GREATER THAN THE
SATURATION PH, A PROTECTIVE COATING OF CALCIUM CARBONATE WILL BE
DEPOSITED ON THE PIPE WALLS. THE SATURATION PH IS CALCULATED WITH
CORRECTIONS FOR TEMPERATURE AND SALINITY FROM THE EXPRESSION DEVELOPED
BY LARSCN AND BUSWELL (JOURNAL OF THE AMERICAN WATER WORKS ASSOCIATICN,
VOL.34, NO. 11,PG. 1676).







GROUNDWATER MANAGEMENT, INC. 03/24/87 PAGE 2

THE RYZNAR STABILITY INDEX IS AN INDICATOR OF THE SCALING OR CORROSIVE
NATURE OF A WATER. ACCORDING TO STANDARD METHODS (14TH ED., PG. 50),
A WATER BECOMES MORE SCALING AS THE STABILITY INDEX DECREASES FROM
ABOUT 6.5. AS THE STABILITY INDEX INCREASES FROM 6.5, THE WATER
BECOMES MORE CORROSIVE.

THE LANGELIER SATURATICON INDEX IS CALCULATED AS THE WATER PH MINUS THE
SATURATION PH. ACCORDING TO STANDARD METHODS (15TH ED., PP. 57-60), A
SATURATION INDEX OF ZERO INDICATES CALCIUM CARBONATE BEQUILIBRIUM, COR A
STABLE WATER. A NEGATIVE SATURATION INDEX INDICATES A TENDENCY TO
DISSOLVE CALCIUM CARBONATE, OR A CORROSIVE WATER. A POSITIVE VALUE
INDICATES A TENDENCY TO DEPOSIT CALCIUM CARBONATE, OR A SCALING WATER.

THE STABILITY INDEX INDICATES THAT THIS WATER IS CORROSIVE AND MAY
CAUSE CONSIDERABLE ATTACK CON METAL PIPING. CORRECTIVE TREATMENT IS
HIGHLY DESIRABLE.

THE CALCULATED TOTAL FREE CARBON DIOXIDE VALUE IS THE CONCENTRATICN OF
CARBON DIOXIDE ACTUALLY PRESENT IN THE WATER. CALCIUM CARBONATE IN

WATER EXISTS IN BQUILIBRIUM WITH CARBON DIOXIDE. A CERTAIN CONCENTRATION

OF CARBON DIOXIDE MUST BE PRESENT TO PREVENT PRECIPITATION OF CALCIUM
CARBONATE. THIS CALCULATED VALUE REQUIRED TO PREVENT SCALING IS LISTIED
AS THE NECESSARY FREE CARBON DIOXIDE. THE EXCESS CARBON DIOXIDE IS

THE TOTAL FREE CARBON DIOXIDE MINUS THE NECESSARY FREE CARBON DIOXIDE.
IF THE EXCESS CARBCN DICXIDE IS A NEGATIVE VALUE, SCALING OR DEPOSITION
OF CALCIUM CARBONATE WILL PROBABLY OCCUR. IF THE EXCESS CARBON DIOXIDE
IS A POSITIVE VALUE, THE WATER WILL TEND TO BE CORROSIVE OR AGGRESSIVE
IN ITS ATTACK ON PIPING AND EQUIPMENT. THE PRESENCE OF POSITIVE OR
NEGATIVE CARBCN DIOXIDE IS NOT SIGNIFICANT FROM A HEALTH STANDPOINT.

WILSé\] LABORATORIES
LanE, NEHOER

CHIEF CHEMIST







WILSON LABORATORIES

STANDARD CHEMICAL WATER ANALYSIS

GROUNDWATER MANAGEMENT,

ATIN: BRET OVERHOLTZER
610 S. 38TH

KANSAS CITY, KS 66106
SAMPLE :RIDGECREST #3

CATIONS

CALCIUM CA+2
HYDROGEN H+l
IRON, TOTAL FE
MAGNESIUM MG+2
MANGANESE MN+2
POTASSIUM K+1
SODIUM NA+HL
ANIONS

BICARBONATE HCO3-1
CARBONATE C03-2
CHLORIDE Ci~1
FLUORIDE -1
HYDROXIDE OH-1
NITRATE NO3-1
PHOSPHATE P0O4-3
SULFATE S04-2
CATION TOTAL

ANION TOTAL

ION BALANCE

STANDARD DEVIATION

SILICA

TOTAL DISSOLVED SOLIDS
TOTAL ALKALINITY .
CARBONATE ALKALINITY
CALCIUM ALKALINITY
MAGNESIUM ALKALINITY
SODIUM ALKALINITY
TOTAL HARDNESS
CALCIUM HARDNESS
MAGNESIUM HARDNESS
NON-CARBONATE HARDNESS

INC.

CALCIUM NON-CARBONATE HARDNESS
MAGNESIUM NON-CARBONATE HARDNESS

PH

SATURATICN PH
STABILITY INDEX
SATURATION INDEX

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MBQ/L
MEQ/L
MEQ/L

SI102
(CALC)

AS CACO3

AS CACO3

AS CACO3

AS CACO3

AS CACO3

AS CACO3

AS CACO3

AS CACO3

AS CACO3

PH UNITS

PH UNITS

PH UNITS

PH UNITS

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

REPORT DATE: 03,24,/87
DATE SAMPLED: 02,21/87
TIME SAMPLED: 1231

FILE NO.: 87-9668

ORDER NO.: 6081

IAB NO.: 87030465

SAMPLE RECEIVED: 03,03,/87

LABORATORY
ANALYSIS

43.00 \

-0.08

25.67
211.09
90.00
89.77
89.77

106.36
89.89
16.46
16.59

16.46
7.50
7.91
8.32

-0.41
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TOTAL FREE CARBON DIOXIDE 2 MG/L 5.20
NECESSARY FREE CARBON DICXIDE 02 MG/L 2.03
EXCESS CARBON DIOXIDE co2 MG/L 3.17
TEMPERATURE OF ANALYSIS FAHRENHEIT 77.00
CONDUCTIVITY, MEASURED @ 25C MICROMHOS,/CM 395.00
CONDUCTIVITY, CALCULATED @ 25C MICROMHOS/CM 332.51
CALC. CONDUCTIVITY / MEAS., CONDUCTIVITY 0.8418
IONIC STRENGTH MOL/L 0.0047







RECEIVEC JUN 19 1987

"WILSON LABORATORIES

5N.EIGHTH ¢ P.O.BOX 1884 « SALINA, KANSAS67402-1884 s (913)825-7186

June 18, 1987

Groundwater Management, Inc.
610 S. 38th

Kansas City, KS 66106

Attn: Bret Overholtzer

Re: Standard Well Water Detection Limits
Wilson Laboratories File No. 87-9668

Dear Mr. Overholtzer:

Below are 1listed the standard detection limits for the standard
well water parameters:

Alkalinity, total 2 mg/l as caco3
Chloride 2 mg/l
Fluoride _ 0.1 mg/1l
Nitrate/Nitrite 0.1 mg/l as N
Orthophosphate 0.1 mg/l as P
pH not applicable
Specific Conductance 2 umhos/cm
Sulfate 10 mg/1
Calcium 2 mg/l

Iron : 0.1 mg/1
Magnesium 2 mg/l
-Manganese 0.02 mg/1
Potassium 2 mg/l

Silicon 1 mg/lL

Sodium 5 mg/l

All other reported parameters are calculated from the above
parameters. When the SWAN Fortran program reads in the values of
the above parameters for input into the standard well water
report, the Non-detected values are changed to the value 0.00.

If you require any additional information, do not hesitate to
call.

WILSON LABORATORIES

D vt vt dé///z%/as/

Bernadine Siemens







WELL AND PUMP TEST DATA

RIDGECREST WELL NO. 4
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WELL DATA SUMMARY SHEET

CITY OF ALBUAUERAUE
RIDGECREST WELL RNO. 4

DATE OF FUMF TEST : 4-16-1789
TEST DISCHARGE

RATE (gpm) = 24790
DISCHARGE

FRESBURE (psi) 67

STATIC WATER
LEVEL (ft) = _ R Y Yer

WATER LEVEL

MEASUREMENT METHOD = M-Bcope
FUMF SETTING (ft) = 580
CURRENT SFECIFIC

CAFACITY (gpm/ft) = 71
ORIGINAL SFECIFIC

CAFACITY (gpm/ft) 3 65
YEAR DRILLED : 1974
BEOREHOLE

DIAMETER {(in) 1 28
WELL DEFPTH (ft) = 1425
SCREEN TYFE Shutter Screen (Assumed)

S5CREEN INTERVAL (ft) @ 573 — 1417Z

COMMENTS 1 Discharge measured with all-flow meter.

TR







LAYNE-WESTERN COMPANY, INC.
HYDROLOGY DIVISION
FUMF TEST DATA

NAME: CITY OF ALEBUGUERQUE DATE: 4-16-19835
LOCATION: RIDGECREST WELL NO.: 4 JOB NO.: D-&679
TIME ELAFSED WATER:

QF DAY TIME LEVEL DRAWDOWN
1216 o 464.61 0. 00
1217 1 497.69 29.08
1218 2 495,73 Z0.70
12179 3 495.86 F1.25
1229 4 494.11 31.30
1221 o 496. 33 I1.72
1223 7 496,22 31.61
1225 ? 497 .01 __.40
1227 11 497 .25 I2.64
1271 15 497 .62 II.01
1226 20 497 .93 _ 33.?2
1241 ) 25 498.19 Tr.ER
1246 30 478.36 33,75
1251 5 498. 351 2390
1256 40 498. 69 34.08
1Z01 45 498.81 24,20
13206 =0 498.89 4,28
1Z16 60 492.03 T4.42
1326 70 49%9.18 4,357
12336 80 _ 499.28 I4.67
1346 0 499.40 34.7%9
1356 100 499.4%9 74.88
1406 110 499.33 34.94
1416 20 499.65 35.04
1444 150 499.77 .16
1516 180 499.86 TS.:E
1546 210 499.94 RTINS
1616 240 49%.98 TE.E
1646 270 S00.06 _u.4u
1716 Z00 500.09 Z8.48

T







LAYNE-WESTERN COMPANY, INC.
HYDROLOGY DIVISION

NAME: CITY OF ALBUGUERQUE

LOCATION:

TIME
oF
DAY

1216
1717
1718
1719

1720

1721
172%
1725
1727
1731
1726
1741
1746
1751
1756
1801
1806
1811
1816
18%6
184646
1836

RIDGECREST

ELAFSED
TIME
t.min

0
201
Z02
TOT
204
209
a07
Z09
=11
15
Z20
'3'15

-t

T30

w4

T40
745
350
55
60
380,
I90
400

TIME &
SHUT
t".m

OGN Y-

D B
[

2 el i}

20
40
45
S0

55

60
80
F0
100

FUMP TEST

WELL NO

RECOVERY

INCE
OFF
in

1
1

DATA

.2 4

DATA

RATIO

t/t?

0,00
01,00
51.00
01.00
76,00
61.00

Z.86
T4,
28.27
21.00
16.00
12.00
11.00

?.57

8.950

7.67

7. 00

b.45

L. 00

4,75

4,33

4,00

DATE: 4-16-19895

JOE NO.:

WATER
LEVEL

464.61
461.81
438.24
456.93
4357.52

457.78

467,70

4467.32
467 .30
467 .03
4646.88
466.58
466.42
466,32
466.20
465.75
465.98
465.79
465.81
4465.60
4465.58
4465.48

D-6%9

RESIDUAL
DRAWDOWN
ft

0.00
—-2.80
~b.37
~7.66
-7.09
~7.2%

F.09

2.91

2.69

2.42

2.27

1.97

1.81

1.71

1.59

1.14

1.37

1.18

» 20

0.99

Q.97

Q.87







RECOVERY IN FEET

T

] XX
7
|

{1
'

AR

AU T ! ERR KR

RERLERER] Gt et

TR

[

'
i

4-16-85

Pump Test
Drawdown Data

o JENN Ny PGS S 04 JRU IO N JUUN SO S R N

Ridgecrest #4

i Do o U S W S O = G s i
2 14
g O D I S Y Y - . N nw‘n..'u:uly
-+ |- —+ _r- - - £ -
J I = A

!
|

Hipte

1
t
$
il i

|
i
T
i
1
i

h ~ O
'
1

\
1
:
]
i
Il
i
i

4 == = 2
3 = = = ==
-

= ok S S : SEE=

i
3
i

'
¥
'
T
1

I
!
i

]
i
|

+
1
+

1
L &

ELAPSED TIME IN MINUTES

25

26

27

28

o

<

[Te]

el

%?

ollll—ll

o (s8] ™
DRAHDQWN IN FEET

™
o

1!

8} ™ ™
LAYNE-WESTERN COMPANY, INC.







—

(i
9_. s s
o S e T
7 =

. s

it ;\

< ]
B +3
+ d
P nQ wn =
n o [¢e]
v B>y
5 M 4 W
0o Qo
0 g > |
o 30 <
T M0
- e
(24 ~
1 53 i s S Koy 0 S N s o) 0 o oo o oy ot S A RSN T 9 L E =it 3 I S Ea Y o e o e pofe o o .—:MOOO
= e O e e e e e S T = = S e e e

TIME-DRAWDOWN SEMI-LOG PLCOT

M N W

5 N e e e e e e e e T e e e e e e e e e
S ag e =E s Ry e S SEmE e e e e s e e
==== S e e e e e e e e e b e S e e e e = =
4 R S a R e e e SE=ES
3
2
L e o o o B o ot o e EREmex—rm e e bttt 100
9 S EE SRS aR_osaes Tﬂ!n = =S = S==E= B e e e
8 -+ =+ == =
‘n‘ EE= S — =
N - — e -
. SES =
5 I S % ks e o 3 S g\ g oy g O T S, G 5 s 8 =i oo i.r..ln.uh.”)ll,n‘n.:ﬂv”ln e
£ SEECEEEn EEEE S e 2SS =ooim e e ==
4 = S
3
2
1 S e B s e e e PR Sg=—m g == = =10
9. eSS E e TS SR S ST === =. e =i =
3 Sb== =5 :
7. = u.
6 2
T
5 R o £ S0 g R R I 3 g Sk B £V O O £ = R e == g Foe Ee e B 2 e e A o o 2
M=S3=cE=—ca= =5 =
3
l
]
T

VI T W |

DPRATNHUAL DRAWDOWN IN FEET

| S
< ™ oL =) —

LAYNE-WESTERN COMPANY, INC.

N o <3 H ;

ELAPSED TIME RATIO (t/t')

]
i








LAYNE-WESTERN COMFANY, INC.
HYDROLOGY DIVISION
EFFICIENCY DATA

CITY_OF ALEBUGUERDUE DATE: 4-16-198%
LOCATION: RIDGECREST WELL NO.: 4 JOE NO.:  D-6%9

FUMFING RATE,Q(gpm) = 2Z4%0

DISCHARGE FRESSURE (psi) = &7.0
(ft) = 154.8

FUMFING WATER LEVEL (ft) S00.0

i

TOTAL. HEAD,H(fE) = 654.8

WATER HORSEFOWER,WHF = GH/Z960 = 411.7

ELECTRIC METER:

MULTIFLIER = 400
Eh = 1.8
REV/SEC = 0,172

INFUT HORSEFOWER, TH

F 826 % Kh % MULTIFLIER % REV/SEC
IHF

a.
597.7

i

WIRE-TO~-WATER EFFICIENMCY (%) = WHF/IHF % 100 = 48,9








LAYNE-WESTERN COMFANY, INC.
HYDROLLOGY DIVISION
EFFICIENCY DATA

CITy OF ALBUAQUERGAUE DATE: 4-16-1985

LOCATION: RIDGECREST WELL NO.: 4 JOR NO.: D-&699

FUMFING RATE,Q{(gpm) = 2470

DISCHARGE FRESSURE (psi) = 67.0
(ft) = 154.8

DISCHARGE HEAD LOSS(ft)

13.0

i

FUMFING WATER LEVEL{(ft)

500, 0

TOTAL HEAD,H((ft) = 6469.8

WATER HORSEFOWER, WHF = OH/Z%260 = 4321.1

ELECTRIC METER:
MULTIFLIER -
Eh
REV/SEC

0 il
-
H]

INFUT HORSEFOWER, IHF = ¥ Fh % MULTIFLIER X REV/SEC

4
IHF = 5

OVERALL MECHANICAL EFFICIENCY (%) = WHF/IHF % 100 = 70.35
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WILSON LABORATORIES

F.0. BOX 1868 - G28 NDETH NINTH STREET, 5SALINA, HANSAS
213/825-7186

LATYNE-WESTERN COMFANY INC. - 2 REFORT DATE: O5/13/88
ATTM: CARL MUZHAN

510 S[0UTH 38TH SAMPLE RECEIVED: 04/24/88
KANSAS CITY., KS GELOG DATE SAMFLED: 04/15/B5
SAHFLESALBUQUERDUE RIDGECREST WEIL #4 TIME SAMPLEDI MOT GIVEW
WILSON LaBE FILE NO.: 85-3540 LAB KD.: B90DGZ04

GENTLEMEN:

ANALYTICAL OUALITY CHECKS HAVE BEEW PERFORWED O THIS ANALYSIS TO
ASSURE TH&T NQ SIGHIFICANT EREOR HAS OCCURRED. THE IOW BALAHCE HAR
BEEN CALCULATED FrOM THE LAEORATORY AWALYSIS. THE IOH BALANCE STAMDARD
DEVIATION, CALCULATED BY STANDARD METHODS FROCEDURE NUMBER 104C.1.
(10TH ED.), IS5 SHOWN FGE YOUR INFORMATION. A STANDARD DEVIATION
BETWEEN +/-1.0 IS HORMALLY ACCEFTABLE. THE STANDARD DEVIATION FOR THIS
SARMPLE IE NOT WITHIM THE HORMALLY ACCEPTABLE LIMITS, WHICH IHDICATES
THAT ARDITIORSL CONSTITUENTS ARE PRESENT WHICH HAVE NOT BEEN ARALYZED.
THE FOSITIVE YALUE OF THE IOM BALANCE INDICATES THE FRESENCE OF
ADDITIOHAL ANIONHS.

THE TOTAL IOHIC STRENGTH OF THE WATER HAS ALS0 BEEW CALCULATED BY THE
COMFUTER. COMPUTATION OF TO7AL DISSOLVED SOLIDS HaS BEEW FERFORKED
BASED ON THE CHEWICAL ANALYSIS CORRECTED FOR LOSS OF WATER AMD CARBOM
DIOXIDE WHICH GCCURS UROM DRYIHG. THIS REFORTEDR TOTAL DISSOLVED SOLIDS
YALUE IE COMFARARLE TO THAT WHICH WOULD BE OBTAINED #Y STANDARD HETHODS
HHALYSIE HUHBER 2098, (15TH EDL)

THE SILICA LEVEL IS HIGH, BUT DUES NOT AFFECT DRINKING WATER GQUALITY.

TOTAL DISSOLVED S0LIDS CONCENTRATION EXCEEDS THE DESIRAGLE LINIT OF
250 WAL, BUT IS5 NOT HIGH ENOUGH TO BE OF COWCERW FOR HOST USES.

THIS 1S A MODERATELY HARD WATER.

LOW HARDHESS FAVORS LAUNDRY AND MOST DOMESTIC AMD INOUSTRIAL USES.
HIGH HARDNESS FAVORS USE &S DRINKIHG WATER, SO LONG AE IT IS NOT
EXCESSIVE.

HON-CARBOMATE HARDMESS 15 FRESENT, AS INDICATED BY THE EXCEES OF TOTAL
HARDHESS OVER TOTAL ALKALINITY.

THIS WATER HAS A NORHMAL FH FOR MOST PURFOSES.

|
|
j
|
1







LATNE-WESTERH COMFANY IHC. - 2 05/13/85 FAGE 2

THE SATURATION PH IS THE PH AT WHILH THE WATER IS JUST SATURATED WITH
CALCIUM CARBONATE. ACCORUDING TO STAHDARD HETHODS (15TH ED., FFG7-GO).
CALCIUM CARBONATE WILL HOT BE DISEOLVED OR FRECIFITATED WHEN THE WATER
FH IS Eliiil TQ THE SATURATION FH. IF THE WATER FH IS GREATER THAN THE
SATURATICH PH. A FROTECTIVE COATING OF CALCIUM CARBCGMATE WILL BE
OEFOSITED ON THE PIFE WALLS. THE SATURATION PH IS CALCULATED WITH
CORRECTIONS FOR TEHPERATURE AND SALIMITY FROM THE EXPRESSION DEVELOFED
BY LARSOH AHD BUSWELL (JOURKAL OF THE AHERICAN WATER WORKS ASSOCIATION.
VOL.34. MO. 11.FG. 1676).

THE RYZNAE STABILITY INDEX IS AN INDICATOR OF THE SCALING OR CORROUSIVE
MATURE OF & WATER. ACCORDIAG TO STANDARD WETHODS (14TH £0., PG. 50).
A WATER DECGHES HORE SCALING A% THE STABILITY INDEX DECREASES FROM
ABOUT G.0. AS THE STABILITY INDEX INCREASES FROM 6.5, THE WATER
BECOHES MGRE CORROSIVE.

THE LAHGELIER SATURATION IHOEY IS5 CALCULATED AS THE WATER FH HIMUE THE
SATURATION PH. ACCORGING TO STAHDARD HETHORS (1GTH EL., FF. §7-G0%, A
SATURATION IWDEX OF ZEAC IMDICATES CALCIUM CARBONATE EQUILIBRIUM, OR A
STABLE WATER. A HEGATIVE SATURATION INDEX INDICATES A TERDENCY TO
DISSOLVE CallIUM CARRODHATE, OR A CORROSIVE WATER. A POSITIVE VALUE
INDICATES & TENDEHCY 70 DEFOSIT CALCIUM CARBONATE, OR A SCALIHG WATER.

THE STABILITY INGEX IRDICATES THAT THIS WATER IS SLIGHTLY ARGRESSIVE
AHD MAY CAUSE HINOE CORROSION. CORRECTIVE TREATHRENT IS SUGGESTED.

THE CALCULATED TOTAL FREE CARBON DIOKIDE YALUE IS THE CONCENTRATION GF
CEHREON DI0XIDE ACTUALLY FRESENT IN THE WATER. CalLCIUN CARBONATE IH
WATER EXISTS IM ECUILIBRIUM WITH CARHOM DIOXIDE. A CERTAIM COMCEMTRATIOH
OF CARBON DIDKIDE KUST BE FRESENT TO PREVENT FPRECIFITATION OF CALCIUH
CARBOMATE. THIS CALCULATED VALUE REQUIRED TO FREVEMT SCALING IS LISTED
AS THE NECESSARY FREE CARBON DIOXIDE. THE EXCESS CARBON DIDXIDE 16

THE TOTAL FREE CARBOM DIOXIDE HIMUS THE MECESSARY FREE CARBOW DIOXIDE.
IF THE EXCESE CeRBON DIOXIDE IS A NEGATIVE VALUE. SCALING OR DERCGSITION
OF CALCIUA CARBONATE WILL FROBABLY GCCUR. IF THE EXCESS CARBON DIOXIDE
IS A POSITIVE VALUE. THE WATER WILL TEND TO BE CORROSIVE OR AGGRESGSIVE
IN ITS ATTACK OM FIFING AND EQUIFPHENT. THE PRESENCE OF POSITIVE DR
NEGATIVE CARDON DICKIDE IS MOT SIGMIFICANT FROM & HEALTH STAMDFOINT.

WILSON LABORATORIES

ﬂﬂzodwmu\

LYHNOR . HEWCORER
CHIEF CHEMIST

B~-73







WILSON LABORATORIES
STAHDARD CHEMICAL WATER ANALYSIS

LAYNE-HESTERN COWFANY INC. - 2 REFGRT DATE: 05/13/85
ATTH: CARL HUZHAN DATE BAHFLED: (4/16/85
610 SOUTH 3T TIHE SAHFLED: HOT GIVEW
KANSAS CITY, KB BHLOE FILE NO.: B5-9040
SAHPLE:ALBUGUEROUE RIDGECREST WELL 4 ORLER wO.: 2282

AR HO.: 35050204

SAMFLE RECEIVEDZ (4/24/88

LABORATORY
CATIOHE ANALTEIS

CALCTUH : a2 (LTS 50.00
HYDROGEN H+l Ha/L 0.00
[RON, TOTAL FE HEAL 0.00
HAGRES TR izt 2 {74 3.00
FANGANESE Hid+2 HGAL 0.00
FOTASS TUH K+l ML 4,20
001U HA+1 HG/L. 32.490

AHIORS

BICARBONATE ! MhAL 139.77
CARBORATE cos-2 MG/l 0.14
CHLORIDE Li-1 HiG/L 52.00
FLUGRIDE - F-1 /L ' 0
HYOROXIRE Oh-1 Ha L i
NITRATE HO3I-1 MG 0.00

0

4

FHOSFHATE F4-3 MG/l
SULFATE 504-2  HG/L 2

CATION TOraL HEOAL 4.24
SHION TOTAL HEQ/L 3.97
10N BaLANLE MEQSL 27
STANDARD DEVIST IOH -1.6013

S5ILICA SI02 HG/L 47 .27
TOTAL DISSOLVED S0LI0S  (CALC) HiE/L 272.49
TOTAL ALKALINITY A5 CaCO3  HA/L 10G.00
CARRONATE aLEALINITY A5 CACO3 H&/L 29,485
CALCTUM ALRALINITY A5 CACO3 HMR/L 29.46
HAGHESIUN ALKALIHITY 5 CACO3 MG/L 0.00
SOOIUM ALKALINITY 45 CACO3 M&/L 0.00
TOTAL HARDHERS a5 CACD2  MG/L 137.20
CALCIUM HARDMESS & CACO3 #G/L 124.85
MAGHES TUH HARDME:S ' AS  CACO3  MG/L 12.35
HON-CARBONATE HARDHELS AS  CACO3 Ma/L 37.7

CALCTIUM HON-LARBONATE HARDHESS HG/L 25,39
HAGHES IUM H#OM-CARBONATE HARDNESS HE/L 12.35
FH FH UNITS 7.60
SATURATION PY FH UNITS 7.73
STHRILITY IHOEX FH  UNITS 7.86
SATHRATION INDEX FH UMITS -0.13








LATHE-WESTERH COHFANY IHC. - 2 08/13/80 FAGE

{EE CARBON DIOKIDE CO2 HG/L 4.5
; CAHRUON DIOKIDE o2 HG/L 2.3
REGH DIOATRE £02  #E/L 1.1
URE OF AHBLYEIS FAHREHKHEIT 77.0
CONDUCTIYITY, #EASURER @ 250 M ICROMHNS/CH ]
CONDUICTIVITY,. CALCULATED @ 25C WMICEOHHOS/CH 39
IOMIC STREHATH HOL/L 0.0067
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RECEIVEC JUN 19 1987

WILSON LABORATORIES

EIGHTH ¢ P.O.BOX 1884 ¢ SALINA, KANSAS67402-1884 « (913)825-7186

June 18, 1987

Groundwater Management, Inc.
610 S. 38th )
Kansas City, KS 66106

Attn: Bret Overholtzer

-

Re: Standard Well Water Detection Limits
Wilson Laboratories File No. 87-9668

Dear Mr. Overholtzer:

Below are listed the standard detection limits for the standard
well water parameters:

Alkalinity, total 2 mg/l as caco3
Chloride _ : , 2 mg/l
Fluoride 0.1 mg/1
Nitrate/Nitrite 0.1 mg/l as N
Orthophosphate 0.1 mg/l as P
pH not applicable
Specific Conductance 2 umhos/cm
Sulfate 10 mg/1l
Calcium 2 mg/l

Iron A 0.1 mg/1
Magnesium 2 mg/l
-Manganese 0.02 mg/1
Potassium 2 mg/l

Silicon 1 mg/l

Sodium 5 mg/l

All other reported parameters are calculated from the above
parameters. When the SWAN Fortran program reads in the values of
the above parameters for input into the standard well water
report, the Non-detected values are changed to the value 0.00.

If you require any additional information, do not hesitate to
call.

WILSON LABORATORIES

2t vt Q,é///z)é/

Bernadine Siemens
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From: Ellinger, Scott

To: Kieling. John, NMENV; Brandwein. Sid. NMENV; Moats. William, NMENV; McDonald. William. NMENV; Geery,
Emily, NMENV

Cc: Smith, Melissa; King, Laurie

Subject: See you Thursday

Date: Tuesday, April 23, 2013 1:08:50 PM

I’'m just confirming that I'll be at your office this Thursday morning, probably around 9:30. See you
then.
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From: Ellinger, Scott

To: Kieling. John, NMENV; Moats, William., NMENV; Brandwein, Sid, NMENV; McDonald, William, NMENV
Subject: USGS
Date: Wednesday, May 01, 2013 8:20:07 AM

| wanted to let you know | had a discussion yesterday with Nathan Meyers, to open our lines of
communication and discuss our work. We talked about various modeling details and sharing
information.
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From: Ellinger, Scott

To: "Brandwein, Sid, NMENV"; Moats, William, NMENV; McDonald, William, NMENV
Subject: hydraulic conductivity follow up

Date: Thursday, November 21, 2013 9:57:00 AM

Sid,

You and | used the same values for K, which were from the GMI report and also reported in Thorn
1993, the Source Water Assessment, and elsewhere. The map previously sent over, however, used
values reported from Bjorklund and Maxwell, 1961 which are a little different. | suggest keeping the
values in the model from the same source (Thorn and GMI, but not mixing in Bjorklund and

Maxwell).
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From: Ellinger, Scott

To: Brandwein, Sid, NMENV; Moats, William, NMENV; McDonald, William, NMENV
Cc: Smith, Melissa; King. Laurie; Torcoletti, Paul; Hubner, Tara

Subject: plume & source area geometry

Date: Tuesday, March 05, 2013 2:20:24 PM

Attachments: March 4 plume time O days.pptx

This is the EDB plume, and the LNAPL area is shown in blue on the last slide. This would be the
plume at the start of the model run.

The transport processes in the model are advection and dispersion. | don’t see a basis yet for
sorption or reactions.
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From: Ellinger, Scott

To: Brandwein, Sid. NMENV

Subject: references for well bore flow logging
Date: Tuesday, November 12, 2013 7:25:00 AM
Hi Sid,

Here are the reports | mentioned during the last conference call.

Bexfield, L.M., Jurgens, B.C., Crilley, D.M., and Christenson, S.C., 2011, Hydrogeology, water
chemistry, and transport processes in the zone of contribution of a public-supply well in
Albuquerque, New Mexico, 2007-9, U.S. Geological Survey Scientific Investigations Report 2011-

5182.

Thorn, C.R., 2000, Results of well-bore flow logging for six water-production wells completed in the
Santa Fe Group aquifer system, Albuquerque, New Mexico, 1996-98; U.S. Geological Survey

Water-Resources Investigations Report 00-4157.

Thorn, C.R., 2001, Analytical results of a long-term aquifer test conducted near the Rio Grande,
Albuquerque, New Mexico; U.S. Geological Survey Water-Resources Investigations Report

00-4291.
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